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Wherever a lightweight holder is preferred, you will find 
one of these two holders on the job, doing 300 to 400-amp. 
work with the greatest ease, with only a minimum of fatigue. 


Tongs are made of lightweight metal alloy to which the 
cable must be mechanically connected. 


Jaws are of Mallory metal, and are easily replaced to give 
added life to the holder. 


Jaw Insulators, of the Jackson crown and channel type, now 
many times stronger, also insure longer, trouble-free service. 


They have improved, yoke-type pivoting device which 
makes them easier to kneck down and assemble. 


Od 


ELECTRODE AHOLDERS 


Call your Jackson distributor for 
Jackson Electrode Holders, 
Ground Clamps and Cable Fittings, 
Eyeshields, Safety Goggles 
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2" — JNCKSON PRODUCTS 


WARREN = MICHIGAN 


THE WORLD’S LARGEST MANUFACTURER OF ELECTRODE HOLDERS 
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HOBART Gas Drive Welders have always rated 
“first” with those who really know what a welder 
should be able to do. These men have found that 
Hobart Welders are so ruggedly constructed that 
top performance, trouble-free service and long life 
can be taken for granted. They know, too, that a 
Hobart is the most easily operated welder on the 
market — that with remote control and a choice of 
1,000 combinations of welding heat . . . nothing is 
left to chance. 
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HOBART Electric Drive Welders are real time and 
money savers, too. Built with plenty of extra reserve 
capacity, they've got what it takes to stand the 
gaff and still give top performance. Such conven- 
ience features as multi-range dual control, remote 
control and polarity control make for truly 
“simplified” welding. Why not find out 
for yourself? Mail the coupon to- 

day for full details. 
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AMILTON BEACH MIXETTE 
EATERS PROTECTED FOR 
QUALITY AND PRODUCTION 


The famous Hamilton Beach name is a well-respected 
guarantee of quality in consumer markets. As with 
other successful manufacturers, quality in terms of de- 
sign, materials and production is of utmost importance. 

Silvaloy Brazing experts are successfully helping to 
improve results, increase production and lower costs 
for many thousands of manufacturers. We would like to 
have you make all possible use of this valuable techni- 
cal service—without obligation. Call or write. A Silvaloy 
technician will visit your plant at your convenience. 


Mine 


HAMILTON BEACH 





SILVALOY SILVER BRAZING ALLOYS ARE SUPPLIED FROM 
STOCK THROUGH A RELIABLE DISTRIBUTOR IN YOUR AREA. 


SEND FOR THIS 48-PAGE “COMPLETE GUIDE TO SUCCESSFUL SILVER BRAZING!”’ 


THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY RAILROAD AVENUE, NEWARK 5, NEW JERSEY 
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Fiucat for Every Reguirement... 
we. Mid-States 
@ AC ARC WELDERS 


Models available for every welding need; INDUSTRIAL, MAIN- 
TENANCE and REPAIR SHOP, built to NEMA Standards as well 
as FARM Models meeting REA specifications. 





The superiority of MID-STATES “plug-in” type welder transformers 
in engineering design, welding efficiency, and low cost operation, 
is the reason for the ever increasing popularity of MID-STATES 
Welders the world over. 


MID-STATES Welder transformers are wound throughout 
with double glass covered magnet wire and stacked with 
the highest grade electrical sheet, by the finest 


Model No. 300-U precision workmanship. 
Heavy Duty, 10-300 Amp. 


Missing Link™ 





PORTABLE ee — aio 
JUNIOR TEER I | 





A small size, economical model tor 5 Year Burn-Out Proof 


High Frequency Arc en oan Seren FO, ore 
Stabilizers toe ; hs hos root it ay ost Mo GUARANTEE 


p= th ae oye which covers all MID- 


Maa~Siaten Mid - States STATES “Metal 
| Model No. 10 will meet the ZIP Zipper” Welders 


= for Metallic ne ¥ —eenee 
CED Are Welding mands. SPOT WELDER 


Automatic arc starting. In 
metallic arc welding, the Model No. 10 “MISSING LL 
LINK” overcomes the necessity of “pecking” or 
“scratching” to start the arc, even with welders of low Emel gl gy EE Bow we A PA 
open circuit voltage. The arc starts itself before the welding Seren. tnclude: | Gned - sep. tong, Srnetted 


lengths and shapes of tongs, adjustoble 


~ . + - H , curved tips and welding points for *‘hard-to- 
electrode comes in contact with the work Medel te. 32 tenet pp tbrvagg nV seosed wlfron apy 


ee T ™» ° handle; ruggedly built; rfectl 
The “MISSING LINK” makes possible the use of any weld- bolanced: requires only one 
ing rod, coated or bare, reverse polarity, bronze, aluminum, ee ae ie 


stainless steel and, in fact, any welding rod, A.C. or D.C. 


INERT GAS SHIELDED ARC WELDING 
Model No. 13 “MISSING LINK” is specifically designed 
for inert gas shielded arc welding and provides the necessary 
pre-contact arc starting and stabilizing current. Can be used 
with any make of welder, A.C. or D.C. 








A compact unit with high frequency gen- 
erating circuitand solenoid valvetocontrol 
9000 ARC TORCH | the flow of gas, and automatic gas afterflow 
Assures sound welds for all device, built into one case, remote con- 


metals—ferrous and non-ferrous. trolled at the welding torch. 
Permits brazing, soldering, hard 

surfacing, straightening and 

bending, etc., for use with A.C. 

or D.C. welders. 


WRITE FOR LITERATURE DESCRIBING THE COMPLETE MID-STATES LINE. 


WUid-States WELDER MFG. CO. 


6031 SOUTH ASHLAND AVENUE * CHICAGO 36, ILL. 
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NEWS FROM WASHINGTON 








Need More Copper 
For RW Electrodes 


Members of the Resistance Weldet 
Electrode Manufacturers Industry 
Advisory Committee met with NPA 
recently to point out that present 
copper allotments permit 
filling of all orders 
placed with manufacturers. Even 


won't 
electrode 


more resistance welding electrodes 
will be needed for the stepped-up 
jet engine program, committee 
members advised. 

Orders for electrodes should be 
officially identified in some way so 
that essential users get their orders 
first, said committee members. 
They added that MRO orders do 
not identify whether they are for 
detense or non-defense 


They 


be provided to let the user classify 


pur poses. 
recommend that some way 


his order in this respect. 


Scrap Inventory 
Still Only 15 Days 


Wuice the bitter scrap battle of the 


winter months has been fought 
and apparently won, the drive for 
scrap must continue, Our national 
scrap inventory is still only about 
fifteen Remember though, 


when getting in the scrap, be sure 


days. 


it is scrap. If it is repairable by 
weiding it should not be discarded. 


More Employees 
in Metalworking 


\cCORDING to the Bureau of Labor 
Statistics, 105 industries in the 
metalworking field were employing 
1,962,000 workers in January, 1952. 
increase ol 
22,000 over December. All plants 


This represents an 


100 workers were 
contacted in making the survey. In 
addition, over 3,000 Companies em- 


employing over 


ploying fewer than 100 workers 
were also surveyed. It is estimated 
that the response, which was nearly 
100%, covered about 85% of the 


metalworking labor force. 


Decontrols Seen 
For Steel, Aluminum 


Rumors in Washington point up 
hopes for an easing of metals con- 
trols before December. That is, if 
the Korean war does not expand 
or there isn’t a major strike in one 
of the principal basic metal pro- 
duction industries. While copper 
and nickel may continue under con- 
trols, it is believed that aluminum 
and steel will be freed of restric- 
tions in the not-too-distant future. 

Several reasons account for this 
thinking, besides the principal one 
given now—an increase in the sup- 
plies of the metals. Steel and alu- 
minum capacities can be expanded 
more, if need be, too. At the same 
time defense production goals have 
been pushed into the future and 
there has been a decline in sales of 
civilian goods. 


Churches, Schools Get 
Structural Stee! 


NPA has approved steel require 
ments for 646 religious, municipal, 
institutional and community build 
ing projects all over the country. 
With an estimated cost of $200 mil 
lion, the projects include churches, 
schools, fire houses and jails. 

For all types of construction, 
284,972 tons of structural steel were 
allocated for the second quarter. A 
little over 6% of this will go into 
so-called commercial construction. 
\ major portion, 98,793 tons, is 
slated for the iron and steel mill 
products field. 


Allotments and DO's 
Revised by DPA 


THe Defense Production Adminis- 
tration on February 29 revised its 
allotment numbers and symbols as 
well as DO symbols used by Federal 
Claimant Agencies in authorizing 
production and construction sched 
ules and making allotments of ma- 
terial. 


THE WELDING ENGINEER—April, 1952 


Oxygen Production 
To be Boosted 


AvrHouGH NPA says there is no 
oxygen shortage now, one easily 
could develop if the armed forces 
requirements were expanded, The 
industry is now producing at close 
to capacity. 

With new facilities completed by 
1953, the annual production rate 
should be 33.6 billion cu ft. 

A decision on oxygen container 
demurrage charges will be sought 
by NPA from the Department of 
Justice. Question is whether demur- 
rage charges made by oxygen pro- 
ducers can be passed on to final 
consumers by oxygen resellers and 
distributors. 


New Contract Ruling 
Helps Small Business 


\ new ruling by the Comptroller 
General makes it possible for small 
businesses to be awarded adver- 
tised-bid contracts at prices above 
the low bid. String on the ruling is 
that “such action must be in the 
public interest.” Or, the small busi- 
ness administration and the con- 
tracting agency may jointly deter- 
mine that it is “in the interest of 
mobilizing full productive capaci- 
ty, or in the interest of the national 
defense program.” 

Opportunities to match the low 
bid may be given unsuccessful bid- 
ders in the small business class so 
that contracts can be split up at no 
additional cost to the Government. 


More Welding 
For Navy Expansion 


SECRETARY Of Defense Lovett indi- 


before the Armed Services 
Subcommittee recently that many 
new naval activities will require 
welding. A $50,000,000 jet-engine 
plant is being built for the Navy 
at Romulus, Mich. It will be oper- 
ated in connection with a jet part 
fabrication and subassembly plant 
at Wayne, Mich. The Navy will 


cated 
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NEWS FROM 


also spend $16,000,000 for additions 
to its ammunition depot at Hast- 
ings, Nebr. Most of the funds will 
be allocated 


for erection ol store 
houses and magazines. 

The Naval air station at Hutch 
inson, Kansas, will be reactivated 
in June, 1952, as a multi-engine atr- 
craft training base. It is expected 
that more than 1,800 naval person- 
nel will be assigned and that ci 
vilian employees will number about 
359- 

New York Shipbuilding Corp., 
Camden, N. J., will convert two 
heavy cruisers into guided-missile 
ships. This will be a $30,000,000 
job. 
underway by navy 
engineers for improved and mor« 
economical floating dry docks made 


of fabricated steel and concrete 


Designs are 


Atomic Patents 
Granted Royalty-Free 


Office 
new list of 23 patents owned by the 
U.S. Government and held by the 
Atomic Energy that 
available to industry. This 
makes a total of 395 released by 
AEC. These patents are granted 
under non-exclusive royalty-free li 


lHeE Patent has released a 


Commission 
are 


censes. Such non-secret technologi- 
cal been found 
very helpful to process industries. 
\pplications for licenses should be 
placed with the Chief of Patent 
Branch, Office of General Council, 
U. S. Atomic Energy Commission, 
Washington 25, D. ¢ 


$38,000 Light Bill 
for White House 


\ REQUEST has been made to the 
House \ppropriations Committee 
for $38,890 to cover the estimated 
electric light bill for the renovated 
White House. This means that the 
White House lights will burn 
$3,240 of electricity each month, 
4744-388 eac h week or 3106.79 a day. 
Electricity gives than one 
kind of a “shock” to a taxpayer. 
People will likewise be shocked 
when they learn of the high per- 
centage of their income that is be 


information has 


more 


6 


WASHINGTON 


ing taken by today’s taxes. People 
in the minimum wage bracket are 
paying nearly 24% of their wages 
in direct and indirect taxes. 
making $3,500 


Those 
yearly salary 
paying about 30°, 
the $6,000 per year bracket find 
that 35% of their income is being 
taken by the government. 


Allot 280,000 Tons 
for Crude Oil Pipe 


SECOND quarter allotments of 280, 
581 tons of pipe have been made 
for the construction of 
crude oil pipelines, 5 large petro 


are 
while those in 


16 large 


leum product lines and for miscel 
laneous small projects. 

The 16 crude oil lines received 
218,864 tons of pipe. lines 
have an estimated construction cost 
of over $243,000,000 and are sched- 
uled for completion this year. Nine 
will be finished in the second quar 
ter, six in the third and one in the 
fourth quarter. 


These 


The five petroleum product lines 
have an 
cost of 
lotted Two product 
lines are scheduled for completion 
in the second quarter, two in the 
third quarter and one in the fourth 
quarter. 


construction 
and 


estimated 


234,333,000 
29,620 tons. 


were al 


New Rules for 
Contract Termination 


Tur Department of Defense Muni 
tions Board has new 
tion on “Termination of Contract,” 
also known as “Section VIII of the 
Armed Forces Procurement Regula 
tions.” It will govern the settlement 
of terminated military contracts. 
Becoming effective in the near fu 
ture it will be applicable to all sub 
sequent contracts executed by the 
Department of the Army, Navy and 
Air Force. It may be applied to 
existing contracts if they 
amended. 

Copies of the new Section VIII 
“Termination of Contracts” may be 
procured for each from the 
Supt. of Documents, Government 
Printing Office, 
Db. & 


issued a Sec 


are 


FOC 


Washington 25, 


Give Steel Pipe Aid 
for Second Quarter 


Five major natural gas pipeline 
projects with a total estimated con 
struction cost of $307,776,500 were 
given priority assistance by the Pet 
roleum Administration for 
ond quarter. In addition, a larg 
number of smaller gas projects have 


the sec 


been given assistance. 

\llotments totaling 174,520 tons 
of pipe in diameters 16 in. or over 
were designated for the lines, most 
of which have been under construc 
tion since In all, a total of 
will be re 


The 


1Q51. 
708,300 tons of pipe 
quired for their completion. 
piping will be used for: 

1. Extension of the existing Gull 
Coast-Buffalo pipeline of the Ten 
nessee Gas Transmission Co. to thi 
New York-Massachusetts border. 

zg. Construction of 1,018 miles of 
line for United Gas Pipe Line Co. 
from the Gulf Coast to Kosciusko, 
Miss. and Monroe, La. 

3. Installation of an 826-mile line 
Eastern ‘Transmission 
Corp. between Kosciusko, Miss. and 
Connellsville, Pa. 

}. Extension of 


for ‘Pexas 


the Texas-Ohio 


system of the Texas Gas Transmis 
sion Corp. 

5. Construction of a 100-milc 
pipeline for Lone Star Gas Co. from 
its storage fields to the Ft. Worth, 


lex. area. 


New Price Index 
Uses 1947-49 Base 


THE Bureau of Labor Statistics has 
revised its wholesale price index to 
use the years 1947-49 as a base. The 
new table will replace the previous 
index which was based on the yeat 
1926. 

Most important change in the in- 
dex is the number of commodities 
priced each month. The revised in- 
dex will cover more than 1,900 sep 
arate items 
tions of 


representing transac- 
$200 billion. Previously, 
the index was figured on some goo 
articles valued at about $80 billion. 
With this change, the new index 
will represent all sales on the na- 
tion’s primary market rather than 
only a small part. 
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just touch the adjusting screw — you will love 


the freedom of action — the instant response 


The first time you touch the adjusting screw of this 
regulator you will be utterly amazed at its easy 


action. 


Such adjustability and working accuracy suggests 


the wonderful care taken in the designing and 


[ 





manufacturing of this precision instrument — and 
one glance at the beautiful appearance shows 


quality throughout. 


write for the 44-page regulator 
book ... it’s free. 


7 





Made by ty / WELDING EQUIPMENT CO., San Francisco 5, California 
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Ideal for weld 
reduction because 
it finishes as 


it grinds 


Whether you grind welds with a straight 
wheel, a depressed center wheel, or a 

disc, you do two jobs at one time when 
you use an MX product by CARBORUNDUM. 
No more rough grinding with a wheel, 
then finishing with a disc. With MX, you 
grind the weld and blend the surface to 

a uniform finish in one smooth, fast, 
economical operation. 


" ' MX is tough yet gentle—rugged yet 
the versatile, long life, resilient. It reduces chatter, smooths the 


work, grinds fast, wears slowly. 


self-cleaning, high strength, Standardize on MX—the ideal weld 


grinding abrasive. Great for cutting-off, 
too— MX production and general purpose 


cushion-action abrasive cutting-off wheels are outstanding for 


their faster, easier, safer performance. 


ty CARBORUNDUM 


ADE MAR 


offering ALL abrasive products...to give you the proper ONE 


Carborundum” and “MX” are registered trademarks which indicate 
manufacture by The Carborundum Company, Niagaro Foils, N.Y. 
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WHERE PERFORMANCE AND 
INCREASED PRODUCTION COUNT! 


? 


3 . 
~ 


INDUSTRIAL 


ARC WELDERS 


Available in 7 sizes from 200 
ampere-rated to 1500 ampere- 
rated 


Every day MILLER 100 Series Heavy Duty Industrial A.C. Arc Welders prove 
their high efficiency in heavy duty and continuous PRODUCTION welding 
in all types of INDUSTRY, SHIPYARDS, RAILROADS, MILLS, JOB WELDING 
SHOPS, etc. . . . they are the standard by which all other heavy duty 
welders are judged. There are models to meet your requirements . . . find 


aia 
ELECTRIC MANUFACTURING CO. 
prior ft! ACTUR 


, Wisconsin 
SINCE 1929 
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NOW AVAILABLE 


Your Victor Catalog 20C 
is now available. It is the 
most attractive and help- 
ful we have ever offered 
— four-color cover —64 
pages — many full color 
illustrations of Victor 
units and equipment. 
Fully describes every- 
thing Victor makes. 
Complete specifications. 


See your 


VICTOR 
DEALER 


or write us. 








Viclo R EQUIPMENT COMPANY 


382) Santo Fe Ave 844 Folso 1312 W. Loke S$ 


LOS ANGELES 58 SAN FRANCISCO 7 CHICAGO 7 
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Coated 5 Times... 


for Extra Protection ! PROTECTIVE 
CLOTHING 


AO “PROTECTOCOTE” 
NEOPRENE LATEX APRONS 
AND SLEEVES 


Here are the Number One garments for protection 
against ABRASION, OILS, GREASES, ACIDS, ALKALIS and 
SALT WATER. They're coated five times — the first coat 
thoroughly impregnates the fabric, then four 
additional coats are applied for extra protection. 

They won't crack, blister or peel—can withstand 


hard rubbing and scraping. 


The base material is light, strong and durable 

with comfort that means a lot to workers. 
What's more, AO Neoprene Latex aprons and 
sleeves stay flexible in cold weather—and won't become 
athahy in warm. They com take dry cleaning or a aang QUICK FACTS 
machine, brush scrubbing or petroleum solvents rinsing 
without harm — and they’re fire resistant! Your nearest lees Re SLEEVES 
AO Safety Products Representative can supply you. ; Coated five times for extra service. 


18” long. 


QUICK FACTS ak y r+. % Lightweight—only 9! 4 0z. per pair. 
APRONS Oe i, ita : ; : Seams completely waterproof. 


; Strong, durable elas cull 

Neck strap, coated on both sides, stay flat and comfortable. 6 le elastic at cuff and 
F top. 

Hems are heavily coated to seal against dirt, prevent breaking F 

and protect stitching against chemicals. or canneries and all wet opera- 

tions as well as grinding, bench 


Big 33” width for added safety. Ber ee es and acid work. 


Available with or without }% round stomach patch on regular 
models. Gutter along bottom also available. 


Regular or split leg types available in various lengths. 


‘ ‘ AO’s Industrial Vision Program 
American 0) ( pt toral increases production, decreases acci- 
cous dents. Write today for free booklet 


“<a Pets ON “Improved Industrial Vision. 


SOUTHBRIDGE, MASSACHUSETTS *« BRANCHES IN PRINCIPAL CITIES 
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NO FINER 
ELECTRODES MADE 
... ANYWHERE 


PRODUCTION MAGIC! 


Where would American production be 

without Welding? 

The planes, tanks, and ships... the petroleum that powers and warms a nation... Alloy 
the periodicals you read and the paper you write on... the railroads that span our country 


. the equipment that builds our roads, mines our coal, iron, and minerals... the clothes Rods 


you wear...even the food you eat and milk you drink... these and the machinery ) 

that produces them all depend on welding. An arc welded alloy product is a better Is C 

product. And Alloy Rods alloy arc welding electrodes in the familiar red metal ’ o. 
AR-6 


containers are the best the world affords. 


ALLOY RODS COMPANY, YORK, PENNSYLVANIA 


ARCALOY for stainless steel © ARMORARC for armor welding * BRONZE-ARC for bronze and cast iron 
* NICKEL-ARC for cast iron * TOOL-ARC for tool steel * WEAR-ARC for hard-facing * WELD-ARC for 
low hydrogen electrodes. Write for specific bulletins, or consult your Alloy Rods distributor. 
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When you resistance weld 


aluminum... 


Your local Alcoa Distributor is a good man to know when 
new rearmament contracts require that you teach inexperienced 
workers how to weld and braze aluminum. 

Through him you are offered the world’s most complete 
technical library on joining aluminum—“How-To-Do-It” movies, 
plus copies of a 186-page book covering all welding processes. 

You'll find your local Alcoa Distributor listed under 
“Aluminum” in your classified phone book. Or write: 


ALUMINUM COMPANY OF AMERICA 
1943D Gulf Building ° Pittsburgh 19, Pennsylvania 

















AOA RE EAPO LL! APD 


The dotted lines in the photograph 
indicate the weid 





Our experts are at your disposal at any 
time for technical or economic advice, 
especially for welding control problems 


SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT 
ERLANGEN, GERMANY 
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could you clean this weldment 
IN 32 MINUTES? 


The speed and ease with which these huge railroad diesel engine weldments are 

® cleaned is almost unbelievable. It takes only one man with a hoist to load a weldment 

WHEELABRATOR on the work car of the Wheelabrator Room and the rest of the cleaning cycle is 
airless blast cleaning entirely automatic. In just 32 minutes the weldment emerges from the cabinet spot- 

lessly clean both internally and externally. Thus one man handles the entire daily 

CLEANS THIS production—a job that formerly required 16 men operating two airblast rooms, in 

6 TON WELDMENT two plants of a prominent diesel engine producer, for a total of 128 manhours daily. 
These weldments are about the most complicated welded job ever produced. They 

IN measure 44” x53” through the cross section and vary in length from 5534” to 14634”. 

Cleaning is required for removing welding flux, spatter, mill scale and a light heat 


32 MIN UTES treat scale. 


There is no comparison between the thoroughly and uniformly cleaned surface now 

WITH achieved in the Wheelabrator and the job formerly done by airblasting. Inspection 
has been simplified. Costly trucking and handling has been eliminated. More impor- 
tantly, the overall cost saving is tremendous. 


For your weldment cleaning problems investigate the Wheelabrator today. Write for 
bulletin No. 74-B. 


WHEELABRATOR —The perfected airless 
centrifugal blast unit pioneered by American 


slashes cost and cleaning time. Conserves i American 
power, labor, space. Cleaning perfection re- . 

sults in longer tool life, faster machining and wonact WHEELABRATOR & EQUIPMENT CORP. 
grinding, easier inspection. 857 S. Byrkit St., | Mishawoke, Indiana 


WORLD'S LARGEST BUILDERS OF AIRLESS BLAST CLEANING EQUIPMENT 
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vania Optical Co. 4-page yellow bul- 


_ Iatin contains excellent photos of Penaptic 


be i. 
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safety lenses under test and on display. 
Direct price list of lenses in various quan- 
tities takes up the back page. 


ELECTRODE HOLDER—Ben-Nek 
Holder, Inc. Single-sheet bulletin 
on the Ben-Nek electrode holder shows ths 
mewly designed trigger that gives easier 
reloading characteristics, Advantages of the 


“ offset jaws are also described. See page 63. 


213 OXYACETYLENE TORCH—WNe- 

tional Welding Equipment Ca, 14 
page bookle: tells in pictures and carefully 
telected text the facts about National weld- 
ing torches and fiame cutting attachments, 
Constraction features of the valves, tips, 
mixers and attachments are shown and 
discussed. 


CHEST-MOUNTED FACESHIELD. | 


SAFETY GOGGLES — Pesnayh =. 


ING CONNECTORS— 
60: Products, Inc. New, 1952 edi- 
electrical connections 


ds, bos bers and rail bonds presents 76 
pages of diagrams and- specifics- 
for 29 types of “Cadwelded” joints. 


€ WELDING CLAMPS — Grand 
' Specialtics Co. 12-page booklet on 
Grand ite fed “Quickeet™ Gelamps 
for “production chows operating 
features of handle, jaws and deepthroat. 
Ground .clamps, ber clamps and vises are 


aleo pletured and described. 

216 MAINTAINING STUD WELDERS 
~KSM Products, Ine. 12-page 

maintenance manuel! for stud welding equip- 

ment has $ clear drawings and charts and 

12 photos explaining operation, wiring and 

trouble-shooting 


procedures, 


‘$s 
i 


217 HARD-FACING RODS—American 
Manganese Stoel Div. 6-page Con- 
gumera Price List W-1 gives a complete 
listing and short description of every Am- 
sco red, electrode and welding ep- 

bar, with prices fer different quan- 
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Romombor —the trade 


marks “tt” and “TUBE-TURN” 
are applicable only to prod- 
ucts of TUBE TURNS, INC. 








ONSIDER THIS when you specify welding fittings for permanent, 
leakproof piping . . . the kind that’s maintenance-free: 
TUBE-TURN Welding Tees are drawn from seamless tubing to a 
scrap tedey...more barrel shape—the form every tee wants to assume under pressure. 
steel tomorrow.” = "This feature, and the generous crotch radius and thickness, explain 
why TUBE-TURN Welding Tees withstand more pressure than re- 
quired. Bursting pressures obtained in tests of representative fittings 
enanitvin tinea have averaged over 25% higher than required by standard codes. 
booklet on Allowable For this extra quality at no extra cost get in touch with your nearby 
Geng ee = | ‘TUBE TURNS’ Distributor. You'll find one in every principal city. 


coupon on reverse side. 


Be sure you see the double “tt” 


TUBE TURNS, ING. ‘ihiccc" 
4 @ KENTUCKY 

DISTRICT OFFICES: New York - Philadelphia - Pittsburgh + Chicago « Houston + Tulsa - San Francisco - Los Angeles 

TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 





Servel, Inc. specifies piping permanence 
with TUBE-TURN Welding Fittings 


HE EXTENSIVE piping systems which serve the modern 

70-acre Servel plant, in Evansville, Indiana, carry 
steam, condensate, air, water, acetylene, ammonia, hydrogen, 
oxygen, and natural gas—efficiently. 

To avoid leakage and downtime for piping repairs, Servel 
engineers specify the use of TUBE-TURN Welding Fittings and 
Flanges for all lines 2 inches and up. Thus maintenance 
expense is cut to the bone. The welded system also conserves 
space, and provides optimum flow conditions. 

Such efficiency in production services has played a large part 

= in the growth of Servel, Inc., makers of the famous Servel 


as and electric refrigerators and a varie er products. With no flanges to work around, insulation was easily 
& 8 ss of oth P oduc applied to welded steam lines. Joints will not leak, and 
insulation will last. 











Steel blanks for cartridge cases are washed in this 

tank prior to forging operation. Time was saved in 

tank construction by fabricating heating coils with 1/2” 

TUBE-TURN Welding Returns. Dimensional accuracy 
assured perfect line-up. 





These 2'2”, 3”, 6”, and 8” lines for return water pumps and water booster pumps 
: are fabricated with TUBE-TURN Welding Fittings. Clese-fitting welded piping 
is compact and neat. 








Coreful quality control is demonstrated by this spectro- 
graphic analysis, made of every TUBE-TURN alloy 
Welding Fitting before pickling, passivating, and 
shipping. This check, one of many, assures that user's 
specifications are met. 





TUBE TURNS, INC., Dept. N-4 DISTRICT OFFICES 





224 East Broadway, Louisville 1, Kentucky New York Houston 
Philadelphia Tulsa 

Your Name Pittsburgh San Francisco 
Chicago Los Angeles 

Position 


Company 


“tt “ond “TUBE-TURN” Reg. U.S. Pat. Of. 


Nature of Business 


Address TUBE TURNS, INC. 


City State LOUISVILLE 1, KENTUCKY 
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Big names tell a story. World famous names such 
as Revere Brass, Chase Copper, and Federated 
Metals Aluminum are your guarantee that the 
materials in a Weldit torch are the best. 
Illustrated above are the three stages of Weldit 
torch construction. (a) The rough castings and 
tubings, (b) Castings and tubings, machined with 
other finished parts, placed in assembly position, 
(c) the completed Weldématéc torch ready for use. 
Note the many precision parts that go into the 
nerve center of a Weldit Weldématic torch to give 
smooth, trouble-free operation and long life. 


Weldimatic natural action! 
To light—squeeze, to shut off—release grip. 


illustrated, WELDIT Model W-45 
WwW. Welding Torch 
with lock lever control. 


¢ . 
INC. H i A limited number of Weldit 
SINCE 1918 = Dealer franchises available. 


992 OAKMAN BOULEVARD, DETROIT 6, MICHIGAN 
CANADIAN DISTRIBUTORS—ALLOY METAL SALES—881 Bay St., Toronto 5, Ontario, Canada 
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LINCOLN PLANT CREATED BY 


NEW 


PROPER DESIGN 
IN WELDED STEEL 


ALWAYS IMPROVES PRODUCT 
AND LOWERS COST 


earance... 
StTOMNQeT ++ 


if 


greater selling appeal. 


Fig. 1. Original Construction. Required 
41% more metal than present welded steel 
more rigid. 


design. Heavier weight with gray irom 


added to handling costs in shop, in ship- 


ping and final installation. 
Fig. 2. Present Weldesign in Steel. Saves 


50% on cost. Has better ap, 
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available to designers and engineers. Write on your letterhead to Dept. 74, 


THE LINCOLN ELECTRIC COMPANY 


Machine Design Sheets are 


CLEVELAND 17, OHIO 


Largest Manufacturer of Arc Welding Equipment 


The World 


{pril, 1952 
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Founded upon a Failure 


IN THE YEAR 1892, a chemist named Thomas L. 
Willson, of Spray, North Carolina, was searching 
for a way to make metallic calcium. All that resulted 
was a grayish slag with an unpleasant odor. Dis- 
gusted, the experimenter dumped it into the river. 
Someone evidently dropped a lighted match, for to 
Willson’s profound surprise the surface of the river 
began to burn. When he got over his astonishment, 
he realized that what was burning was acetylene. 
Willson had stumbled upon a cheap method of pro- 
ducing calcium carbide. 

As a by-product of Willson’s failure to secure 
metallic calcium (a product of little commercial 
value, by the way), an entirely new industry came 
into being—the welding and cutting of metals. So 
rapidly did it grow that in 1950, the latest year for 
which complete figures are available, there was 
produced 5,070,386,000 cu ft of acetylene, which 
sold for an estimated total of $101,268,000. Not 
bad for a business founded upon a failure! 

Thanks to Willson’s failure, it was possible to 
break away from joining methods involving holes, 
pins, bolts, rivets, ete.—methods carried over from 
traditions of woodworking. For the first time, it was 
possible to join metal parts by a method suited to 
metal alone—a method that entirely eliminated the 
row of bolts or rivets and left the welded part a 
homogeneous structure. 

The blind men who reported on the elephant said 
that it was a wall, a tree trunk, a snake or a rope— 
depending on the particular part that a particular 
blind man happened to be fingering. Likewise, the 
users of welding see it in many different ways. 


Mi axacemenr is most interested in 
welding as a production means that competes with 
other processes. Management would like to see low- 
cost production without sacrifice of quality. Some 
managements have not been thoroughly sold on 
welding, possibly because they have never been told 
of the different advantages afforded by specific 
welding processes. It is altogether possible that they 
are unaware that there are 38 different welding 
processes and that the use of welding is confirmed 
by 28 different code specifications. 


THE WELDING ENGINEER—April, 1952 


To the engineer, the nature of the elephant de- 
pends upon whether he is a designer or a production 
man. The engineer, as a designer, is interested in 
welding primarily because it makes the functional 
design of a product more simple. No longer is it 
necessary to provide space to tighten bolts or to 
buck rivets. The welded piping systems of the mod- 
ern oil refinery or high-pressure steam plant offer a 
convincing demonstration of the compact stream- 
lining that is made possible by welding. 


Ass 4 production man, the engi- 
neer may be seeking for such advantages as a fewer 
number of operations, faster fabrication and the 
minimizing or elimination of rejects. As in the case 
of management, cost is an important item insofar as 
the practical production man is concerned. He will 
employ the metal-joining process that in the long 
run shows the greatest economy. Otherwise, a com- 
petitive market situation will make it difficult to sell 
the higher priced product. 

Fortunately, welding shows up very well from a 
cost standpoint with other metal-joining processes. 
If in a particular case it does not, perhaps the pro- 
duction man has not found the right welding proc- 
ess. Or perhaps he should use several different weld- 
ing processes to do different jobs. 

To the user of the finished product, the impor- 
tance of welding is far less obvious. In most cases, 
the user is probably not conscious that any welding 
was done on the product, nor would he care if he 
knew that it had been welded. But he is seeking for 
a product that will better his standard of living, and 
to that aim welding contributes in many ways. Weld- 
ed products are more pleasing in appearance, lighter 
in weight, stronger and more durable, often less 
costly. The consumer benefits from welding, whether 
he knows it or not. 

It all stems back to 1892 when a chemical experi- 
ment resulted in a failure. Amazing, isn’t it? 
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from nozzle 
to hose nut... 


built with 
you 
in mind 


Get it from your 
LINDE Jobber 


If you don’t know him. write 
us for his name and address 
Linpe Air Propucts Company, 
a Division of Union Carbide 
and Carbon Corporation, 

30 East 42nd Street, 


New York 17, N.  e 


PURO 


Trade-Mark 
CUTTING 
BLOWPIPE 





Type a 


Sheet, plate, or 10 in. of cast steel... it makes no difference. With an 
“E” Blowpipe, a// hand-cutting jobs are run-of-shop routine. And it’s 
only natural, because everything that goes into a Purox Blowpipe has 
to contribute to its low-cost, dependable operation and smooth, easy 
handling. From drawing board to you, top performance on your hand- 
cutting jobs is the first consideration. 

Strong materials, precisely worked and sturdily assembled, enable the 
“E” Blowpipe to take the toughest punishment and come back for 
more. Pressure forgings give strength without excess weight. Thick- 
walled gas tubes are rigidly anchored to withstand rough handling. 
Rugged valve stems with long-lived plastic packing provide a positive, 
gas-saving seal. Feather-touch control and stable preheat flames en- 
courage accurate work; perfect balance reduces operating fatigue. 

There’s a Type “E” Blowpipe for every hand-cutting need. Choose the 
style—75-deg., 90-deg., or 180-deg. head angle—that suits you best. 
Choose, too, from a wide variety of heat- and wear-resisting copper 
nozzles. There are 5 sizes and 4 styles for general-purpose cutting with 
acetylene or other fuel gases; 7 sizes and 5 styles for cutting cast iron, 
rivets and sheet metal, and for groove-cutting. 

\sk your local Linpe Jobber about the Type “E” Purox Blowpipe 
today. He'll show you why it stands up under hard usage and abuse... 


why it keeps paying off long after other cutting blowpipes quit. 


The term “Purox™ is a registered trade-mark of Union Carbide and Carbon Corporation, 
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From Sheet Metal 








I—MODEL 18.5 (18% cu ft capacity) 


is the largest size of home freezer in 
on " 


itowoce Equity nt’s “Sub-Zero” line 





To Home Freezers 


Many clever welding methods are being used at 


Manitowoc Equipment Works for the production of “Sub- 


Zero” home freezers and related products. Here’s the story. 


BY CLYDE B. CLASON 

 vEN before the California Gold 
E Rush and the war with Mexico, 
there was a shipbuilding and ship-re- 
pairing business at Manitowoc, Wis. 
In 1847. wooden clipper vessels were 
launched from the banks of the Mani- 
towoc River. Today steel ships of 
great size are being launched at the 
same site. The marine work at Mani- 
towoc is as large or larger in volume 
than it ever was, but it now represents 
(except during war years) only a 
minor portion of the business of the 
Manitowoe Shipbuilding Co. 


A SHEET Meta Division 


This hundred-year-old concern has 
into five 
marine, engineering works, fabricat- 
ing works, equipment works and man- 
ufacturing works. Only one of these 


been organized divisions: 


five divisions is directly related to ma- 
rine production. The division that is 
probably the farthest removed from 
the original shipbuilding business is 
the Manitowoc Equipment Works. 
This wholly manufacturing branch 
specializes in sheet metal. Starting out 


in 1944 
metal 


with the manufacture of 
ammunition boxes, the 
baby became a lusty peacetime child, 
producing such items as metal display 
cases, frosted food cabinets for gro- 
cery stores and meat markets, kitchen 


war 


cabinets and refrigeration and low- 
temperature storage units. So wide- 
spread has been the demand for these 
various products that the Equipment 
Works has almost outgrown its pres- 
ent quarters at 621 Quay Street—the 
old boiler works plant of the Mani- 
towoc Shipbuilding Co. 

Under the trade name “Manitowoc 
Sub-Zero,” the Equipment Works has 
developed an upright farm and home 
freezer line that is being sold all over 
the United States. An_ interesting 
model in the line is the “Sub-Zero 
Ten-Ten,” a two-door job that pro- 
vides ten cubic feet of ordinary home 
refrigeration in its upper compart- 
ment and ten cubic feet of sub-zero 
freezing and storage in its lower com- 
partment. Because of the convenient 
double door, the freezer part is virtu- 
ally independent of the upper refrig- 
erator. 


For families that already have a 
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refrigerator but are interested in low- 
temperature storage, the company of- 
fers two sizes of food freezers: Model 
18.5 (181% cu ft capacity) and Model 
14 (14 cu ft capacity). The larger 
model is pictured in Fig. 1. From the 
outside, it looks like the conventional 
home refrigerator, but when the door 
is opened there are revealed four 
large compartments that permit ready 
separation of stored foods. Compart- 
ment doors are of the “cold saver” 
type, designed to pull shut automati- 
cally and prevent refrigeration losses. 
A thermostat bypass switch allows the 
cabinet interior to be lowered under 
the normal storage temperature for 
sharp freezing. 


4 IN. OF INSULATION 


Dimensions of the Model 18.5 cabi- 
net are 6734 in. high, 36 in. wide, 
2934 in. deep—on the outside. The 
interior is 461 in. high, 29 in. wide 
and 2334 in. deep from the back of 
the inner liner to the back of the door. 
Packed between the outer jacket and 
inner liner are layers of superfine 
Fiberglas insulation 3 to 4 in. thick. 
The copper-clad refrigerant tubing is 
wrapped around the exterior of the 
inner liner and hidden in the insula- 
tion. The inner liner is of “galva- 
nealed” steel, and the outer jacket of 
heavy-gage mild steel. 








2—SHEET of steel about 


Fabrication starts in the press room, 


where the various components are 
stamped, sheared. flanged and other- 
wise operated upon to prepare them 
for subassembly. Manitowoc 


W orks 


15 to 325 ton capacities. These include 


Equip- 


ment owns 31 presses from 


five brake presses used for flanging:; 
there are also two rolling machines 
that long for the 
brake presses. The largest press has 


a capacity of 325 tons and is used to 


flange sheets too 


stamp out the panels of the outer door 
in one piece. Two notching machines 
are kept busy notching the corners of 
other flanged 
There are also six shears with throats 
of: 3, 4, 10 and 12 ft. 


the doors and pieces, 


MATERIALS AND EQUIPMENT 


All cabinet parts are formed from 

8 or 20 gage sheet steel exc ept rein- 

forcing channels and the legs. both 
of which are of 14-gage stock. After 
the parts have been formed, extensive 
use of welding is made to join them 
together. The company’s welding op- 
erations may be divided into: (1) spot 
welding to join outer jacket. inner 
liner and door assemblies; (2) oxy- 
acetylene welding and braze welding 
to clean up the corners; (3) silver 
brazing to join the copper-clad tub- 


24 


16 feet long is given two 3 
right-angle bends to form sides and top of the jacket 


Bending and Spot Welding... 


ing through which the refrigerant is 
circulated. 

Spot welding is, of course, vital to 
this The 
equipment includes an impressive list 


manufacture. division’s 
of welding machines. There are 15 
stationary rocker-arm spot welders 
one 35-kva and fourteen 50-kva models 
and twelve portable welding guns, 
operated from seven 50-kva_trans- 
formers. 
Frequently, 50-kva_ welding 
guns are supplied from the same 50- 
kva transformer. The trick is simple: 


two 


the guns are arranged to fire at dif- 
ferent times. An automatic hydraulic 
shifts 
one welding gun to another. 

It might be well to mention that all 
of the company’s welding guns are 
equipped with “dual-heat” control: 
two buttons by which the proper tim- 
ing for the job may be selected. A 
throw switch shifts from low heat (4 


switch almost instantly from 


cycles) to high heat (15 cycles) or 
vice versa. Though the term “heat” is 
the one employed in the Manitowoc 
Equipment plant. actually the welding 
current does not vary, only the tim- 
ing. Electronically controlled timing 
assures precise operation. 

Special equipment includes a 100- 
kva multiple spot welder with six 
electrodes. This is used to weld the 


BACK is “sewed” into place with a welding gun 
having a 36-in, throat and mounted upon a swivel arm 


inner to the outer door panel-—a com- 
plete unit at a time. Two other special 
“stick” 
welders. each of which has one work- 
ing electrode on a jointed arm. The 


machines are known = as 


work has to be grounded. of course, 
to allow a single electrode to be used. 
\ 25-kva stick welder welds braces 
to main door assemblies. Another—a 
50-kva welder—aflixes the many clips 
that hold the refrigerant tubing to the 
inner liner. 
OUTER J ACKET ASSEMBLY 

\ fairly early stage in the produc- 
tion of an 18.5 “Sub-Zero” is the 
forming of the outer jacket for the 
\ sheet of steel about 16 ft 
long is given two right-angle bends 
on a hydraulically operated bending 
machine (Fig. 2). The result is to 


cabinet. 


produce a large, upside-down “U” 
that 
top of the jacket. This wrap-around 


is taken to a jig and clamped for 


includes the two sides and the 


welding. There are duplicate jigs and 
duplicate welding guns for each oper- 
ation so that two cabinets may be as- 
sembled simultaneously. 

First job is to “sew” the back in 
place. This is done with a gun having 
a 36-in. throat (Fig. 3). This large 
welding gun is mounted upon a swivel 
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... Freezer’s Outer Jacket 


1—AIR-OPERATED 50-kva expansion gun welds inner bottom to the sides 
and back. Gun has an electrode at each end and makes two welds at a time 


arm so it may readily be swung out 
of the when its task is over. 
While the cabinet is still in the first 
welding jig. the inner bottom is weld- 
ed to the sides and to the back. An 
air-operated 50-kva expansion gun is 


way 


used. It has an electrode at either end 
so that two sides can be welded at 
(Fig. 


series from one electrode to the other 


once 1). The current flows in 
electrode on the opposite side. The 
operator simply grasps the “gun” in 
the middle and holds it in the first 
welding position. He then allows it 
to drop to successive welding posi- 
tions from top to bottom, making a 
row ol spot welds on each side of the 
jacket in less time than it takes to tell 
about it. The same gun and the same 
operator next spot weld the legs to 
the outer cabinet, and the assembly is 
lifted out of the first jig. 


AppiInc REINFORCEMENTS 


At the second welding station, the 
cabinet is clamped in another jig for 
the assembly of various reinforcing 
members. Two operators do the work: 
one to assemble and one to weld. All 
of the welding is done with a 50-kva 
pinch-type gun. 

First, the top breaker strip rein- 
forcement is welded to the jacket. 


Next, right-hand and left-hand breaker 
strip side reinforcing channels are 
welded to the jacket. Face flanges are 
then spot tacked to the legs. Between 
the inner bottom and the legs is placed 
a 4-in. tie strip, which is spot welded 
to the legs, to the inner bottom and 
to the face flanges. Finally, gussets 
are welded on each side between the 
tie strip and the legs. This completes 


5—DOOR “merry-go-round” has four 


the spot welding of the outer jacket 

To make a neat job, braze welding 
is done between the tie strip and the 
face flange at either side of the cabinet 
bottom. The operator uses an Oxy- 
acetylene torch and 3/32-in. bronze 
filler rods. After braze welding, the 
joint is ground smooth with a flexible 
dise grinder. 

Some of the parts that have been 
spot welded in place as previously 
described are subassemblies on which 
welding has already been done. The 
back, for instance, has had four stif- 
fening channels welded at 45-deg 
angles across the corners. T-nuts to 
facilitate crating are spot welded to 
these channels. all of this work being 
done before the back reaches the rest 
of the cabinet. 

The bottom is also a subassembly ; 
it includes reinforcement channels 
running from the front to back, tub- 
ing and wiring clips. 


Door “Merry-Go-Rounp” 


The door is a rather elaborate sub- 
assembly. Door panels are stamped 
out in one piece on the 325-ton hy- 
draulic press. The door then goes to 
the “merry-go-round” pictured in Fig. 
5 for welding. 

The door merry-go-round consists 
of four suspended jigs that are ro- 
tated from station to station. At the 
first station, the door is laid flat in a 
jig and clamped. The man who does 
the clamping also adds the various 
stiffening and reinforcement members 
that will be required. These are laid 


suspended jigs rotated from station 


to station. Above are stations for gas welding (on left) and spot welding 
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6—COILS of copper-clad refrigerant tubing are preformed and silver brazed. 
Inset at right shows the double-tip torch that is used to do the silver brazing 


loosely on the door, which is then 
moved to the second station. Here gas 
welding with | /32-in. mild-steel filler 
rods is done to add gussets in the 
corners of the door. 

The third station on the merry-go- 
round is for spot welding, done with 
a 50-kva C-type gun. One man does 
both the assembly and welding. His 
first act is to weld in the right and 
left side reinforcing channels. These 
parts are each subassemblies: the left 
side channel is equipped with the 
door latch housing, and the right side 
channel with hinge tapping plates. 
The next step is to weld on the top, 
bottom, right and left side breaker 
strip reinforcements—all flat pieces 
of 18-gage steel. Finally, the four 
corner ties are added, and the door 
goes to the fourth and last station on 
the merry-go-round for drilling and 
tapping operations. 


REFRIGERANT TUBING 


While the cabinets are taking shape, 
coils of tubing are being preformed 
and silver brazed on the floor above. 
The refrigerant—Freon 22—is to be 
circulated through this tubing, which 
will be wrapped around the sides, 
back, top and bottom of the inner 
liner. 

The tubing is of copper-clad steel, 
in diameters of 44, 5/16, 34, % and 
58 in.—a small amount of 1-in. tub- 
ing is also used to make special parts 
in the circulatory network. The tubing 
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is delivered in straight lengths, cut to 
size; these lengths are bent into a ser- 
ies of “hairpin” loops and then silver 
brazed together as required. 

The silver-brazing alloy is in the 
form of a 1/16-in. wire in a coil that 
the operator can hold in his left hand 
as he works. Specially made double- 
tip torches are employed (Fig. 6). 
The business end of the torch is bent 
in almost a complete circle so that 
the two flames completely surround 
the joint that is being brazed. An 
average production is about 15 joints 
per hour—one every four minutes. 

Silver brazing is also done to join 
brass fittings to the copper-clad tub- 
ing. The operator uses a 1/16-in. sil- 
ver-alloy wire and a torch specially 
made for this particular job. It has 
a split head that contains two tips 
having orifices of 62 drill size. 

One “rack” of tubing is the unit 
that goes on a face of the inner liner. 
Each rack contains nine silver-brazed 
joints. The silver-brazed racks are 
tested for leakage in a water tank un- 
der an air pressure of 300 psi. If no 
bubbles emerge, the rack is passed on 
for assembly on the inner liner. 


BuILDING INNER LINER 


Because of the all-important re- 
frigerant tubing, the inner liner is 
the “business part” of the freezer. It 
is held interlocking 
flanges. The sides, top, bottom and 
back are fastened with a clinching 


together by 


Refrigerant Tubing and... 


7—SPOT welds are made at 1-in. 
intervals around the inner liner 


tool, which has two flat blocks that 
grip the flanges and bend them over. 
A welding operator and a helper jig. 
clinch and spot weld the liner together. 

Spot welds 1 in. apart are made all 
the way around the clinched flanges 
with a 50-kva pinch-type gun (Fig. 
7). For neatness and moisture-tight- 
ness, the four face corners are braze 
welded with an oxyacetylene torch, 
using 3/32-in. bronze filler rods. On 
liners going into the “Ten-Ten” com- 
bination model, a filler of soft solder 
is laid all the way around the inside 
corners to prevent condensed moisture 
from working into the clinched seams. 
This task is not necessary on the 18.5 
and 14 “Sub-Zero” models since their 
interiors are at such low temperatures 
that condensation cannot occur. 

One of the most important steps in 
manufacturing is to fasten the racks 
of tubing (which we have followed 
through the production stages) to the 
five exterior faces of the inner liner. 
The tubing is held in place by clips. 
which have one flat side and one side 
curved to fit around the tubing. The 
clips are spot welded to the liner after 
the tubing has been assembled, and a 
total of 127 clips are needed on a 
single box. 

f . 
5) 


This work is done at two weldir 
stations. The first station (Fig. § 
takes care of the two sides and the 
back. The liner is affixed to a revolv- 


ing jig. Two men are needed: one 
to place the clips over the tubing and 
the other to weld them in place with 
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... Inner Liner 


8—JOINING the tubing to sides and back of inner liner. 
The man on the right spot welds the clips that hold tubing 


a 50-kva “stick” 
welder. One weld is made per clip-— 


single-electrode 
on the flat side only—and the work 
is done very rapidly. 

After one side has been welded, the 
jig is rotated to weld the back and 
then rotated again to weld the clips 
on the second side. 

The station 
takes care of the two ends. Here a 


second clip-welding 
50-kva rocker-arm spot: welder (Fig. 
9) is used instead of a welding gun. 
Again two men are needed: one to 
place the clips and the other to work 
the welding machine. When one end 
has been welded, the liner is rotated 
to bring the other end uppermost. 


PAINTING AND SEALING 


The welded assemblies sent 


through a bonderizing bath for rust- 


are 


and then 
through drying ovens to prepare them 


proofing and descaling 


for painting. An overhead conveyor 
line carries them through the paint 
spray booth and baking ovens. The 
spray booth is equipped with a water 
curtain to catch the excess paint for 
reclamation. 

All exposed surfaces are given two 
After 
the first coat has been sprayed on, 
the parts are baked for 20 to 30 min- 
utes at a temperature of 300-325 F. 
When the inner 


their second coat of enamel, they are 


coats of white baked enamel. 
liners have received 


taken from the conveyor line and 
taped all around their outer edges 


station. 


with a cloth-backed adhesive tape. A 
black tarry compound known as a 
“hot seal” is then squirted over all 
the seams so that any leakage will be 
impossible. The same moistureproof 
sealing compound is also applied to 
the seams of the outer cabinet. The 
overhead conveyor line from the bak- 
ing ovens (Fig. 10) then carries the 
painted products to final assembly 
and shipping departments. 

On the assembly line, the 14-hp 
hermetically scaled compressor unit 
is mounted in place. The hardware is 
installed — stainless - steel main door 
hinges and trim, latch handle and 
escutcheons of chromeplated brass. 
Doors and drawers are also fitted, and 
the freezers are crated for shipment. 

Since so many different products 


9—TWO ENDS of liner receive tubing at this 
A rocker-arm spot welder affixes clips 


are manufactured and the proportions 
between them are changing all the 
time, it is impossible to give any pro- 
duction figures that would mean any- 
thing. However, it can be said that 
each day car load after car load leaves 
the plant for destinations all over the 
United States. 


The writer would like to acknowl- 
edge his debt to: A. N. Dedricks, 
plant manager; Gordon Hansen, plant 
superintendent; Erle S. Brown, sales 
coordinator; Ray C. Young, design 
engineer; Karl Wage, mechanical en- 
gineer, and other employees of the 
Manitowoc Equipment Works who 
furnished the information upon which 
this article is based. 


10—CONVEYOR carries painted products overhead to their final assembly 
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H. C. Price photograph 


LOWERING pipe section near Lufkin, Texas. A side- 
bend, a sagbend and an overbend are all shown in photo 


H. C. Price photograph 


MAKING a field line-up. An external hydraulic clamp 
grips pipe ends firmly 


in preparation for first weld 


Welded All the 


New 1,400-mile pipeline links Chicago to the 


natural gas fields in Texas. Welding conditions included 


river and stream crossings, swamps, snakes and alligators. 


BY A. G. BARKOW 
TS AS Illinois Natural Gas Pipeline 
Company’s recently completed 
30-in. pipeline from 
southern Texas to Chicago constitutes 


natural gas 
one of the major engineering accom- 
plishments of 1951. This line comple- 
ments two other lines, operated by 
Natural Gas Pipeline Company of 
America from the Texas Panhandle, 
to supply this economical fuel to a 
six-state population of more than 6,- 
500,000 people, including the vast in- 
dustrial and domestic markets of the 
Greater Chicago area. 

Texas Illi- 
nois system was started near Wharton, 
Texas, on August 29, 1950. The first 
gas flowed through the Joliet meter 
station, the 


Construction of the new 


terminal, into 
the Chicago distributing system on 
5, 1951. In this 15-month 


period, the $135,000,000 natural gas 


northern 
December 5, 


transmission system, including main 
line and six compressor stations, was 
successfully completed. 

The Texas Illinois main transmis- 
sion line extends northward from Fal- 
furrias, Texas, for more than 1,400 
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miles to terminate at a metering sta- 
tion four miles west of Joliet. Ill. This 
main line has an initial flow capacity 
of 374,000,000 cubic feet of natural 
gas per day. 75% of which will come 
to the Chicago area. Eventually it may 
be expanded to an ultimate daily ca- 
pacity of 524,000,000 cubic feet with 
the addition of more gas reserves and 
compressor station power. 

The supply is drawn from six fields: 
Old Ocean, Chocolate Bayou, Hagist 
Ranch, Clayton-San Caja, Van Blu- 
cher and La Gloria. 


LOCATING THE ROUTE 


To locate the most advantageous 
route and to avoid potentially trouble- 
some areas, alternate routes were te- 
diously scouted by technicians on 
foot, in automobiles and light air- 
planes—and even from a helicopter 
hovering over the most difficult ter- 
rain. 

A four-state selected, 
with the line passing along the Texas 


route was 


gulf coast and proceeding northward 
through east Texas, Arkansas, Mis- 


souri and Illinois (see accompanying 
map). Once the most feasible route 
was fixed, air cameramen made thou- 
sands of photographs for a continuous 
aerial strip map of the route. 

As quickly as right-of-way was se- 
cured along this route, equipment was 
hauled in and work started. Materials. 
supplies and equipment were sched- 
uled from the supply plants to the con- 
struction sites according to rigid 
timetables. Construction materials 
ranged from electrodes to heavy-wall 
pipe sections and valves weighing 
several tons. Equipment varied from 
feather dusters and ice picks to a river 
dredge weighing 840 tons. 

The line represents: more than 5,- 
000,000 man-hours of work: 456 riv- 
er and stream crossings, including 
such formidable streams as the Bra- 
Colorado, Arkansas, Red, Mis- 
sissippi and Illinois rivers; 22 miles 
of swamps having treacherous sink- 
holes, poisonous snakes and even alli- 


gators; 


Zos, 


hills of mountainous propor- 
tions; weather conditions from swel- 
tering heat to subzero and obstacles 
almost beyond reasonable calcula- 
tions. 

Mountains of materials and equip- 
ment were needed for such a project. 
More than 500,000 tons of steel were 
used and more than 28 carloads of 


electrodes. More than 187,000 welds 
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H. C. Price photograph 
STRINGER’ BEAD: two weldors work si- FOUR-MAN team completes another stringer bead. The men work si- 
multaneously on the 1'-in.-wall pipe multaneously and in opposite quarters. All welding is done downward 


Way ' | 1,100 Miles oe ee ner 


were made in the construction of the 
1.400-mile line. 





WELDING PROBLEMS 


It takes very little imagination to 
envision that vast and ever changing 
welding problems were encountered. 
It is impossible to discuss in detail all 
phases of this subject, but some high- 
lights and innovations may be of in- 
terest. 

While pipeline welding practices in 
the field differ very greatly from shop 
welding, the very stringent require- 
ments and close supervision produced 
almost unbelievable results in sound- 
ness and quality of the welded joint. aye 
Radiographic inspection was em- | PIPELINE Ny 
ployed throughout this construction 





project and proved very valuable in LEGEND 
: : — NATURAL GAS PIPELINE CO OF AMERICA 
correcting adverse welding trends. -=EXAS ILUNOIS NATURAL GAS PIPELINE CO 


Pipeline welding, commonly refer- ‘ (7-4 O ORIGINAL COMPRESSOR STATION 


Q& SUBSEQUENT COMPRESSOR STATION 
CITIES OR TOWNS 


red to as “stove pipe” welding, joins 
the consecutive pipe lengths by sta- 
tionary or position welds. All weld- 
ing is downhill, starting near top en = eA: svSTEw MAP 

center and ending at bottom center. meaoeass, DS NATURAL GAS PIPELINE COMPANY 
In the production system commonly on | OF AMERICA 

used, the first bead is laid by two or ie 





GRaPwic SCALE 


“Quan? ayo wes 





‘ ; : \\ TEXAS ILLINOIS NATURAL GAS 
four men, working in opposite halves PIPELINE COMPANY 
or quarters. The next or “hot pass” 














is made by a second team of two 


= MAP SHOWS location of new 30-in. pipeline running from the Texas gulf 
weldors. The weld is then completed 


coast through Arkansas and Missouri to Joliet, Il. Double line indicates 
by individual weldors leapfrogging previous 24-in. and 26-in. pipe system running to same metering station 


THE WELDING ENGINEER—April, 1952 29 








each other. Using this method, each 
weld on the 30-in. pipe requires ap- 
proximately 1144 man-hours to com- 
plete. 

MATERIALS AND METHODS 


The pipe used in the construction 
of this line has a wall thickness of 
0.344 in. It was purchased under API 
Std. 5LX-52 and classified as high- 
strength electric welded steel pipe. 
The plate from which the pipe was 
formed worked to obtain 
the high physical properties desired. 


was (¢ old 


It has a chemistry approaching the 
upper limits of normal weldability 
and demands both carefully developed 
welding technique and weldor con- 
sciousness of its properties, 

An innovation for river crossings 
was the application of “wrappers” in 
place of river clamps or weights to 
obtain the desired negative buoyancy. 


These units were fabricated of 14-in. 


wall carrier pipe, around which two 
layers of additional plate were “cig- 
arette wrapped” and welded to give a 
solid of this 
method are the uniform distribution 
of weight and the protection afforded 
the carrier pipe. The heavier sections 
resulting from this method naturally 


structure. Advantages 


30 


H. C. Price photograph 
“HOT PASS” team takes over immediately 
stringer bead weldors for the second pass. A team of 
three weldors worked on joint near Livingston, Texas 


after the 


required the further development of 
welding technique, both at the fabri- 
cating plant and in the field. 

This month’s front cover pictures a 
weldor working in the “unnatural” 
position a muddy or swampy right- 
him to The 
round shield was specially developed 
during this pipeline project to use 
when welding helmets can’t be worn 
because the sun 


of-way forces assume. 


is too hot. 

In the selection of electrodes, many 
factors had to be considered, chief of 
them being the weather or outdoor 
temperature changes and the weight 
of the pipe. It was held desirable to 
reduce the rod diameters to a min- 
imum, consistent with good welding 
practices. To secure a ductile metal 
at the root of the welded joint, a mild 
steel was specified for the first pass. 
An E-6010 electrode of 5/32-in. diam- 
eter was selected for this pass. The 
weld was then completed with 5/32- 
in. and 3/16-in. electrodes conform- 
ing to the E-7010 classification, which 
gave a deposited metal with physical 
properties similar to those of the pipe 
material. To fulfill the special needs 
of pipeline welding, several manufac- 
turers have developed special elec- 
trodes for this work. Such rods were 


TWO-MAN team completing a 
level country. The weldors work simultaneously at op- 


“hot pass” in relatively 


posite sides of the 30-in. pipe, one up and one down 


used and found especially adaptable. 
WELDING QUALIFICATION 


Pipeline weldors are specialists in 
their work and follow construction 
work to all parts of the world. Al- 
though many of these weldors have 
spent 10 to 15 and more years at this 
work, each weldor is given a field test 
before he is allowed to start work on 
job. Such 


making one weld using the same pipe 


a new a test consists in 
and same rod as will be found on the 
job. Physical conditions encountered 
in the regular work are simulated, and 
welding speed should be the same. 
On this project, the completed weld 
was inspected visually and then 12 
specimens were cut out for physical 
These included tension tests. 
and face bend tests and_nick- 
break tests. No failures in the weld 
were allowed except in tension tests 
the ultimate stress 
considerably above the maximum spe- 
cified for the deposited metal. One 
failure of a test specimen disqualified 
the weldor from work on the line. 
The inspector from time to time 
requested production welds to be cut 
from the line and subjected to the 


tests. 


root 


and where was 
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same requirements specified for qual- 
ification. Weldors failing to pass these 
field tests were disqualified for fur- 
ther work on the line. 

The importance of such tests is that 
each operator must be held strictly 
responsible for his work. It is not 
practical to inaugurate a stringent 
welding procedure, such as is used in 
most shops. Hence it is up to the 
weldor to do good work, and his con- 
tinued employment depends directly 
on the quality of each weld made. 


Joss FOR SPECIALISTS 


Realizing the relative importance of 
the various beads, the industry also 
has developed a system of specialists. 
The stringer bead or first pass is con- 
sidered the most important since no 
backing rings are used. This pass re- 
quires a very high degree of skill. 
Thus the “stringer bead weldors” are 
specialists and weld only the first pass. 
“Hot pass weldors” follow up with 
the second pass. Their function is to 
produce a good solid foundation for 
the completion of the weld. They must 
stay as possible to the 
“stringer bead weldors” to utilize the 
heat of the first pass to stabilize the 
second pass. “Finish weldors” com- 
plete the weld. 

To secure the cleanest weld in re- 
spect to penetration and slag inclu- 
sions, the pipe was beveled to a 75- 
deg included angle with a 1/16-in. 
flat for abutting edges. Cleaning of 


{ lose as 


the bevel and weld were considered 
of prime importance. All beads were 
cleaned with power buffers before the 
weld started. Between beads, 
weld-cleaning picks supplemented the 
buffers to remove slag from crevices. 
holes, ete. 


was 


Welding space was held at approxi- 
mately the width of a penny. The ends 
of the pipe were held firmly in place 
by an internal line-up clamp, and no 
tack used. 


welds were 


STRINGER BEAD WELDING 


Either two or four men were used 
to make the first pass, all working 
simultaneously and in opposite quar- 
ters of the pipe. The four-man team 
was especially developed for 30-in. 
pipe. It worked with marvelous pre- 
cision, producing a very sound weld 
with a minimum of stress differen- 
tial. All welding was downward. The 
stringer bead produced an internal 


bead 3/16 in. wide and 1/16 in. high 
with good bond to the side walls. 
With the comparatively wide angle of 
bevel, the bead surface had very little 
crown and side wall undercutting and 
allowed for rapid slag removal. Close 
tolerances on welding heats were 
maintained by use of “tong” am- 
meters. It was prohibited either to 
move the pipe during welding or to 
release the clamp before the weld was 
completed and properly rested on 
skids. Preliminary tests had shown 
that any movement or sudden stress 
incurred during welding of the string- 
er bead would result in cracks. The 
care exercised in handling during this 
critical period paid rich dividends, as 
the radiographic examinations dis- 
closed very few cracks. 


Tue “Hort Pass” 


The second or “hot pass” was ap- 
plied by a two-man team. The men 
worked on opposite sides of the pipe 
and were within two welds behind 
the first crew. It was of prime im- 
portance to hold this team as close to 
the first crew as possible so that the 
residual welding heat from the 
stringer pass could be utilized as a 
preheat. The heat from the second 
pass would then produce full grain 
refinement at the root. The second 
pass was made with 5/32-in. high- 
tensile electrodes, using the recom- 
mended normal welding heat. No ex- 
cessive heat “to burn out impurities” 
was permitted. 

After completion of the second 
pass, the weld had enough strength to 
withstand normal handling stresses. 
The “finish weldors” then took over, 
each weldor completing his weld. 
Electrodes were 3/16-in. diameter 
high-tensile rods, and they were used 
at the normal heat prescribed by the 
manufacturer. 


Surface pinholes were repaired by 
the finish weldor before he left the 
joint. All other repairs were made 
under the direction of the inspector on 
duty. No unauthorized repairs were 
permitted, and no repairs at all were 
permitted to cracked welds regardless 
of how small the crack might be. 


RADIOGRAPHIC EXAMINATION 


X-ray inspection was employed as 
a quality control measure throughout 
the construction of the line. An en- 
tire girth weld was inspected with one 
exposure. Although only spot check- 
ing was possible, approximately 25% 
or close to 47,000 welds were radio- 
graphed. Full radiographic examina- 
tion was required for all stream, high- 
way and railroad crossings. Such ex- 
amination was also made at all points 
where some danger might exist or re- 
pair work would be difficult. 

The X-ray apparatus or “pig” trav- 
eled inside the pipe, and the film was 
wrapped around the outside. The pig 
could travel approximately 2,000 feet 
up the pipe and make an exposure of 
every weld at the rate of one every 
four Definition was main- 
tained at less than 2%. Radiographic 
results were used to remove or re- 
pair defective welds, and as guides in 
correcting objectionable trends before 
such trends became serious. 

Final tests were made by running 
the line at 50 psi beyond operating 
pressure. An insignificant number of 
very minor defects were found. The 
speed at which this line was laid and 
the lack of serious troubles in bring- 
ing it into operation are a high tribute 
to the art of pipeline construction. 
The records and data accumulated 
during construction are expected to 
add still further to the growing knowl- 
edge that is turning this art into a 
science. 


minutes. 


DEVELOPED X-ray film is drying in the wind, to left of truck carrying 
portable equipment. Nearly 47,000 welds were X-rayed—about 25% of total 
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UPPER 


panel sets weld time, postheat time 


Lower panel is phase-shift heat control for postheat 


BY R. D. LEONARD 


fircraft Corp 


Consolidated Vultee 


San Diego. Calit 


Ten new three-phase machines 


panel controls sequencing operations, 
and temper time. 


Sy EPP 


ME pent eee Her © 


ea 


Center 


for 


HINGED sections 
maintenance 


of control panel give 
The transformer-rectifier 


easy access 


purposes, 


power packs are reached from the rear of the machine 


onvair’s New 


with rectifiers 


provide direct current for spot and seam welding of aircraft. 


AS THE RESULT of recent military 
e : spec ifications for the resistance 
welding of aircraft 


solidated Vultee Aircraft Corporation 
is at present building 


structures, Con- 


up what might 


easily be the most modern and exten- 


sive machine welding department in 


the aircraft industry at Diego. 
Calif. 

Briefly, a battery of single-phase 
welders, which had been prominent in 
the company’s production activities 


since the early days of World War II. 


has been supplemented by ten new 


San 


three-phase welders. 
RectTIFIED WELDING CURRENT 


recti- 
fier accessories were chosen to balance 


Three-phase machines with 


the load on substations and feeders 
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and also for a better power factor 
(about 95%, as compared with 85% 
on frequency converter systems and 
with 10% to 30% 
60-cvcle Direct current has 
advantage for 


on single-phase 
welders). 
many welding and is 
essential in the operation of machines 
with large throat dimensions. 

The ten new resistance-welding ma- 
three 100-kva 
type spot welders, one 200-kva press 


chines include press- 
welder, four 100-kva rocker-arm spot 
welders, one 100-kva seam welder and 
200-kva All have 


throat depths of 36 in. except the 200- 


one seam welder. 


kva seam welder, which has a 48-in. 
throat. These 
used for both stainless steel 
and (24 ST). 
steel parts ranging 


thicknesses of 0.008 


welding tools may be 
(18-8) 
aluminum Stainless- 
from minimum 


to 0.008 in. to 
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0.235 to 
The gages 
handled 
range from a minimum of 0.016 to 
0.016 in. to a maximum of 0.188 to 
0.188 in. The 


both for stainless and aluminum, can 


thicknesses of 
can be welded. 
that can be 


maximum 
0.235 in. 


of aluminum 


maximum thicknesses. 


be welded only on the 200-kva press 
The 200-kva seam welder will 
0.125 to 
0.140 to 


welder. 
handle aluminum up to: 
0.125 in.. 
0.140 in. 

Of the 
are being 


stainless up to: 


older machines, 
retained for 


only three 
production 
purposes. Two of these are to be used 
exclusively for tacking since they are 
unsuitable for work involving Class A 
welding specifications. The remaining 
welder is a two-gun, single-phase 
unit with “poke” gun at- 
tachment for the assembly of special 


pe yrtable 


parts. Its job from now on is going to 


be confined to the mating of steel 
components. 
\ refrigerated recirculating water 


system was installed for use in connec- 
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SIDE view of a 100-kva welder, showing the air con- 
trols and tap switches for weld heat, Controls of all 
identical except for ratings of ignitrons 


welders are 


ectifier Welders 


tion with the above equipment. Prin- 


cipal purpose of this system is to con- 
serve an estimated 125 gallons of wa- 
ter per minute; dwindling water re- 
sources in the San Diego area now 
represent a factor that might other- 
wise restrict the future use of resist- 
ance-welding equipment. It is believed 
that the new water system will also 
help to reduce tip pick-up and lessen 
redressing operations in the welding 
of aluminum alloys. 

For maximum flexibility and sim- 
plified maintenance, the controls for 
all ten of the new welding machines 
are identical except for the ratings of 
the ignitrons. The transformer-recti- 
fier power packs are also identical, 
each comprising a suitable number of 
standard three-phase 50-kva units. 

\ distinguishing feature of the con- 
trol system for each new machine will 
be the fact that weld current is fed 
into a magnesium-and-copper-sul- 
phide, dry-disc, three-phase rectifier 
on the secondary side of the welding 


transformer. Temperatures are regu- 
lated by means of eight-tap selector 
switches, one for each 50-kva trans- 
former; the transformers may be con- 
nected in series or parallel, delta or 
Y. for an abundance of settings that 
can be exactly duplicated whenever 
necessary because no potentiometer 
adjustments are required. 


SEQUENCE AND OTHER CONTROLS 


Sequence controls for each machine 
respectively regulate: squeeze time, 
hold time, weld time, forge-delay 
time, postheat time, chill time, temper 
time and off time. Weld time is con- 
trolled through increments of one 
cycle from 0.019 to 9.728 seconds by 
a set of toggle switches and series re- 
sisters in an RC time-delay circuit 
(much the same as the postheat 
timer) to facilitate the duplication of 
settings. Other timer circuits will be 
controlled by potentiometer adjust- 
ments, and timing impulses will be 
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OPEN access doors show the phase-shift heat control 
(cabinet at left) and the sequence panel, weld timer 
and ignitron firing circuit (top to bottom at right) 


supplied in each case by a 1,000 cy- 
cles-per-second relaxation oscillator. 

Each dual-pressure mechanism is 
actuated by two air cylinders of dif- 
ferent sizes, the smaller one “bucking” 
the larger. When squeeze time starts, 
both cylinders are filled so that the 
net force will be the difference be- 
tween the two. At the end of forge- 
delay time, the smaller cylinder is 
“dumped” through a solenoid valve, 
and the electrode force is raised to the 
full amount developed by the larger 
cylinder. Diaphragm-type air cylin- 
ders were specified to avoid the 
variable friction that ordinarily char- 
acterizes the operations of conven- 
tional pistons and packings. 

Incidentally, dual pressures are 
considered most essential in the weld- 
ing of aluminum alloys. Single pres- 
sures can be used, if desired, in 
welding other metals. 

Weld current for the transformer 
primaries is controlled in each cir- 
cumstance by an ignitron contactor, 











which in turn is fired by thyratrons. 
Each “contactor” comprises two igni- 
trons connected in inverse parallel, 
or “back to back,” so that each tube 
will relay half of the 60-cycle wave. 
This enables the contactor as a whole 
to control two phases of a three-phase 
line. The third phase is fed directly 
to the transformer primary, and the 
thyratrons are fired as necessary by 
the sequence controls to assure the 
synchronous control of the weld cur- 
rent and the primary current wave. 

A foot switch is used to inaugurate 
the squeeze period of the “normal 
weld sequence.” When the electrodes 
are holding the work tightly enough 
to assure good contact without spit- 
ing or cracking, the ignitrons convey 
a predetermined quota of welding 
current to the work. The electrodes 
will continue to hold the work at the 
end of the weld period until the weld 
has solidified, after which a new 
welding cycle can begin as soon as 
the work is released and moved to a 
new position. 

SET-UP FOR ALUMINUM 

When it is necessary to weld alumi- 
num alloys, the normal weld sequence 
is varied (as previously intimated) to 
avoid defective welds. Forge pressure 
is applied at about the same time the 
weld current begins to flow. This pre- 
vents the spitting of molten metal 
without lowering of contact resistance 
or the use of too much current. At the 
end of the weld period, the weld is 
“tailing current” to 
eliminate any possibility of internal 
stresses or cracks. The high thermal 
conductivity of 


postheated with 


aluminum would 
otherwise cause it to cool too rapidly, 
resulting in cracks. 

The postheating impulse is initiated 
much the same as a welding impulse 
except for the fact that a phase-shift 
heat control will be utilized. This is 
similar to the heat control of a single- 
phase machine. The phase-shifting 
network controls that portion of each 
60-cycle wave conducted by the igni- 
trons, and the range is 20% to 100% 
at full weld current. 

Chill intervals have 
been added to the normal welding 


cycle where it is necessary to assem- 


and temper 


ble certain ty pes of steel. In each case. 
this enables the 
purpose by heat treating 
its own welds and so preventing de- 


welder to serve a 


secondary 


ficiencies due to sudden chilling. 
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Sequence controls for welds in steel 
are so set that the weld cools for a 
short period of time, after which a 
lower pulse of current is passed 
through the work. The operation is 
analogous to the annealing of steel 
after it has been quenched in a heat- 
treat shop. The lower current pulse is. 
of course, controlled by the phase- 
shift network. 


Keeping 


up with 


the 


No plans have been made for the 
use of a conventional “slope control” 
in the operation of Convair’s new 
welding facilities. It is felt that slope 
control is 


needed because d-c 


welders have an inherently slow rate 


of rise. Furthermore, the resistance 
of the circuit is the resistance of the 
work there reactance 


and are no 


k ysses. 


Taxes 


No. 3: Capital or Loans? 


BY HARRY H. ROSE 


As a partner in the public accounting 
firm of Traeger & Rose, Cleveland, Harry Rose is 


an authority on “down-to-earth” tax law. His arti- 


cles on tax topics will be a regular feature. 


HERE is a definite tendency on 

the part of the Bureau of Internal 
Revenue and the courts to treat loans 
to a corporation, under certain cir- 
cumstances, as a contribution to capi- 
tal rather than as loans. Obviously. 
the taxpayer prefers loans to capital 
investment for these reasons: There 
is a tax benefit to the corporation in 
having an interest deduction instead 
of a dividend. In the later payment of 
loans in lieu of dividends, there may 
be an avoiding of the penalty under 
Sec. 102 accum. of earn- 
ings). In case of financial difficulties, 
the lender as a creditor may be able 


(Unreas. 


to salvage something, whereas as a 
stockholder he not be able to 
salvage anything. 


may 


The factors that are generally con- 
sidered in determining whether a loan 
is a loan or not are: 

What was the intent at the time of 
entering into the transaction? This 
factor is generally accorded the most 
weight. 

Absence of a note or of a liability 
to pay interest or absence of a fixed 
rate of interest. 

Absence of a fixed maturity date: 
this feature is usually indicative of 
a capital investment. 

Waiver of preferred position as a 
creditor. However. not all of the de- 
cisions have considered this factor as 
fatal, depending upon the circum- 
stances. 

Failure to make payment of either 
interest or principal except when 
earnings permitted. This 
loan risk capital treatment. 


gives the 


Calling the advance a loan is by no 
means conclusive. Even a properly 
recorded to a majority 
stockholder is not final. Again, what 
is the purpose? 


mortgage 


Are you dealing with outsiders or 
majority stockholders? This is a most 
salient factor, for the decisions in- 
variably touch upon this point. Boil- 
ing the whole thing down, do you 
have a bona fide debt? 

In the latest 
this subject. a corporation operated 


Tax Court’s case on 


at a loss and was dissolved. Outstand- 
ing notes were all held by husband 
and wife, the majority stockholders. 
They bad debt loss of 
100%. Held: same was a capital in- 


claimed a 


vestment and deductible only as a 
long-term capital loss because the 
corporation was inadequately capi- 
talized. The court claimed that because 
the operations were showing an in- 
creasing deficit, no outsider would 
have made such loans to a company 
in this predicament and hence the 
advances were capital (16 TC 97). 

It is generally recognized that a 
taxpayer has the choice of selecting 
the most advantageous capital struc- 
ture, even to creating a debtor- 
relationship between the 
corporation and the stockholders. 
When working and permanent capital 
is derived almost entirely from loans, 
however, it invites the test of intent 
or good faith. Moreover, it is signifi- 
cant to that the courts have 
promulgated no broad generalization 
that a “thin” capitalization is of it- 
self the decisive factor. 


creditor 


note 
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Giants for Cutting 


Operator rides on the flame-cutting machine 


as he steers it to follow the lines drawn on a wood template. 


“Big Electrics” are two large 


§ hone 


multiple-torch flame-cutting ma- 
specially designed and built 
at the Manitowoc Shipbuilding Co., 
Manitowoc, 


( hines, 


Wis. These two machines 
identical twins, the chief 
difference being that they travel in 
opposite directions. Each has a 16-ft 
wide cutting table and is able to travel 


are almost 


from 25 to 27 ft lengthwise. As many 
as twelve torches have been assembled 
on one machine, but usually the num- 
ber of torches ranges from one to six. 

The both 


straight-line and shape cutting. Shape 


two machines will do 
cutting is made possible by combining 
a cross travel of the torches with the 
normal longitudinal movement of the 
whole machine. 

Figure 1 gives the chief details of 
construction of one of these big flame- 
cutting machines. Each machine spans 
about 30 feet, of which 16 feet repre- 
sents the cutting table and about ten 
feet are for the template table. The 
plywood templates are nailed to the 
template table before cutting starts. 
The light-colored plywood shows up 
very well against the dark-red floor 
of the template table. 

In Fig. 2, helper Art Neuenfeldt is 


looking through the telescopic lens to 
make sure that the tracing head is 
properly centered on the lines of the 
template. He “steers” by turning the 
wheel on which his hands are resting. 
An automatic slow-down is provided 
for corners to assure accurate cuts at 
these critical points. 

The helper’s stool is fastened to 
the cutting machine and rides along 
with it. Immediately in front of him 
is a large and elaborate control panel 
containing buttons to push for for- 
ward or reverse directions of travel; 
forward, stop and reverse cutting 
feed; rapid travel limit, feed travel 
limit, ete. 

If bevel cuts are desired, any of the 
torches can be set at the required 
angle. Two torches may also be 
brought together so that one will bevel 
a plate edge while the other is cutting 
straight downward. 

The 16-ft cutting table is able to 
handle two plates of a maximum 96- 
in. width. Plate thicknesses range 
generally from 14 in. to 1 and 114 
in.; plates 3-in. thick have been cut 
for some jobs, however, and even 
larger thicknesses could be cut if 
necessary. Cutting speeds may be 
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2—LOOKING through telescope, 
operator keeps tracing head cen- 
tered along lines of the template 


varied to suit the plate thickness. 

A butane-burning torch lighter is 
employed to light the cutting torches. 
Another interesting feature of these 
big machines are scrapers attached 
to the track rollers to keep them clean 
of dirt and slag. Any little piece of 
flying slag that happened to rest on 
the track might have a disastrous 
effect on the cut, but the scrapers 
push such particles out of the way 
before the rollers can touch them. 





I—CHECKING welded plate spiral casing section for 
turbine for Hoover power plant, Bureau of Reclamation 


2—SHOP ASSEMBLY of 115,000-hp unit A4, Hoover 


plant. This spiral casing is also pictured in Fig. 1 


Welded Plate Stee 


Use of welded plate steel for spiral cases in 


place of cast steel has shown possible savings of 14% in 


overall weight and 13%¢ in total cost of the turbine. 


BY W. J. RHEINGANS 


Hydraulic Section, Power 
{/lis-Chalmers Mig. Co 


Dept., 


QO” of the most important develop- 


ments in recent years in the de- 


sign and manufacture of Francis tur- 
bines is the increased use of welded 
plate steel. Spiral cases, stay rings, 
head covers, bottom plates, discharge 
rings, wicket gates and even the Fran- 
cis runners have been and are being 
made out of welded plate steel. The 
principal reason for this is that while 
the art of welding has been steadily 
improving during the past ten to fif- 
teen years, the cost of patterns and 
steel castings has kept increasing rela- 
tively than the cost of steel 
plate. Thus, it has been possible to 
use fabricated that 
would withstand the and 


stresses and at the same time be more 


faster 


constructions 
loads 


economical than castings. 


WELDED SPIRAL CASTINGS 

By the use of welded plate steel in 
the place of castings, savings can be 
made in both the weight of the tur- 
bine and in the cost. For 
turbines, the usual maximum design 


hydraulic 
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stress for cast steel is 10,000 psi for 
both tension and compression, while 
for plate steel it is 12,000 psi. This 
alone represents a possible saving of 
17% in the amount of steel required. 
Excellent examples of this are the 
115,000-hp hydraulic turbines fur- 
nished for the Bureau of Reclama- 
tion’s Hoover power plant. The first 
twelve turbines installed in this power 
plant had cast steel spiral cases. Two 
additional turbines installed recently 
have spiral cases of welded plate steel. 
Since seven of the original turbines 
with cast steel spiral cases, and the 
two recent turbines with plate steel 
spiral cases were all furnished by one 
manufacturer, it is possible to make a 
direct comparison between the two 
types of both as to 
weight and as to cost. Such a com- 


construction, 


parison shows that the finished weld- 
ed plate steel casing weighs 30° less 
than the cast steel casing, and costs 
20°% less to manufacture, including 
the cost of the material. Since the 
spiral casings represent approximate- 
ly 30°. of the total weight of the 
turbine and 25% of the total cost, the 
saving in total weight was 9° and the 
saving in total cost was 5%. 

In making the comparisons, allow- 


ance was made for the fact that the 
cast steel casings on the first seven 
units were slightly larger than the two 
welded plate steel casings. Figures 1 
and 2 show the welded plate steel cas- 
ing for one of the last two units. 

There was a further saving of ap- 
proximately 3% in the total cost due 
to the fact that when the original tur- 
bines were built steel foundries were 
accepting skeleton patterns for mak- 
ing cast casings. At present, most steel 
foundries will insist upon solid pat- 
terns, which cost two to three times 
that of skeleton patterns. 

As shown in Figures 1 and 2, the 
welded plate steel casing sections were 
constructed with flanges for bolting 
the sections together in the field. A 
further saving estimated at 16% in 
the weight of the casing and 30% in 
the cost could have been obtained by 
omitting the flanges and designing 
the joints between the sections for 
field welding. This would have meant 
a saving of approximately 5% in the 
total weight of the turbine and 7°; 
in the total cost. Therefore, turbines 
using welded plate steel casings with 
field welded joints will weigh about 
14% than turbines with cast 
steel casings and flanged joints. This 


less 


saving in material is especially im- 
portant at the present time when steel 
is a critically scarce item in our 
OV erall economy. 

Accompanying the saving in weight, 


there is a possible saving of about 
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3—SPIRAL easing of 91,500-hp turbine for Fontana power plant of 


the Tennessee Valley Authority is 


also 


of all-welded construction 


4— INSTALLING 
Shipshaw power plant 2, Quebec, Canada 


casing for turbine at 


or Francis Turbines’ 


15° in the total cost of the turbines. 
However. this saving is in the manu- 
facturing cost and is counterbalanced 
by the added erection costs due to 
field welding the joints between the 
casing sections. It is estimated that 
for spiral cases similar to those fur- 
nished for the Hoover turbines, the 
cost of field welding would amount to 
approximately 2% of the total cost of 
the turbine. Therefore, the overall sav- 
ing would be about 13%. 
Quauity, ALSO BETTER 

Another advantage of the welded 
spiral casing as compared to the cast 
steel casing is the reduction in the 
possibility of defective material, quite 
common in complicated steel castings. 
Recently some large welded plate steel 
casings for high heads were shipped 
to the site without making a hydro- 
static pressure test in the manufac- 
turer's shop. This test was made in 
the field, permitting earlier shipment 
and resulting in some saving in man- 
ufacturing cost. 

The manufacturer was justified in 
taking this risk because of the nearly 
absolute assurance that the casings 
would not develop any leaks or flaws 
when pressure tested. This was later 
confirmed by the field tests. A similar 
procedure could hardly be recom- 
mended for cast steel casings. 

The large savings in both weight 
and cost of the welded plate steel cas- 


ings plus other advantages, compared 
to cast or riveted casings for large 
turbines for medium and high heads, 
therefore merit careful consideration. 
This also applies to the possible use 
of field welded joints in place of 
flanged or riveted joints. During re- 
cent years, a large number of the pen- 
stocks leading up to turbines have 
been and are being welded in the 
field, but field welding of turbine 
scroll cases has not been permitted 
in very many installations. 

Some notable exceptions to this are 
the turbines for the TVA Fontana 
project, the turbines for Aluminum 
Company of Canada, Shipshaw plant 
and the turbine for the Carolina 
Aluminum Company, Cheoah plant, 
unit No. 5, all of which have plate 
steel casings welded in the field. 


TURBINES AT FONTANA 


The Fontana project consists of two 
91,500-hp turbines operating under a 
rated head of 330 feet. The spiral cas- 
ing, Figure 3, has a 12-ft diameter 
inlet with plate thickness varying 
from 11x to 1% in. The stay ring is 
of cast steel and is made up of five 
equal sections designed to be rigidly 
bolted together. The spiral casing is 
divided into eight sections, five sec- 
tions corresponding to the five stay 
ring sections plus three inlet sections. 

Since the highest stress in the cas 
ing occurs near the joint between the 
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plate and the stay ring, the sections 
were so designed that all of those 
joints could be shop welded and could 
thus be furnace stress relieved. Each 
section consists of a number of plates 
with circumferential joints, which 
were shop welded. The circumferen- 
tial joints between sections and some 
of the longtitudinal joints in the inlet 
sections were welded in the field. All 
field welding was done under ex- 
tensometer control. All welds were 
peened, the amount of peening being 
controlled by the extensometer read- 
ings. Specimens were cut daily from 
the work of each weldor, and tensile 
tests were made immediately on a 
portable testing machine. As a further 
test of the strength of all the welded 
joints, the casings were tested under 
375 psi pressure, which is double the 
maximum static head. 

These units have been in satisfac- 
tory operation since 1945. A third 
welded plate steel spiral casing with 
section joints arranged for similar 
field welding has recently been or- 
dered and is now in the process of 
manufacture. 


Unit No. 5, Cheoah power plant of 
the Carolina Aluminum Co., is rated 
15,000 hp at 188-ft head. The inlet 
to the spiral casing is 12 ft. This 


casing was entirely welded in the 
aeld, including all of the joints be- 
*Abstract of paper presented at the an- 
nual meeting of The American Society of 
J., 


Mechanical Engineers, Atlantic City, N 
November 25-30, 1951 
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5—WELDED and riveted spiral casing assembly for 
a 52,000-hp turbine for the Bull Shoals development 


tween plates and the joints between 
the plates and the stay rings. The unit 
has been in satisfactory 
since 1949, 


The Shipshaw development on the 


oper ation 


Saguenay River, Province of Quebec, 
Canada, was the first installation in 
North America to utilize spiral cas- 
ings of all-welded construction. Of the 
twelve hydraulic turbines, eight are 
rated 100,000 hp each at 208-ft head 
and four are rated 85,000 hp at 208- 
ft head. The inlet diameter of the 
scroll casings is 16 feet. All of the 
plates in the spiral casings in the 
eight 100,000-hp units were welded 
to each other and to the cast steel 
stay ring sections. The other four cas- 
ings used riveted joints. 

Figure 4 shows the assembly of one 
of the all-welded casings in the field 
before welding the field joints. No 
furnace stress relieving was used for 
either the shop or the field welds. 

The units were placed in operation 
during 1942 and 1943, and no trouble 
has been experienced with any of the 
welded joints. 

Although these installations demon- 
strated that welding with mechanical 
stress relieving is entirely satisfactory. 
if properly done. 


some engineers 


still feel that some form of temper- 


ature stress relieving is advisable. Re- 
cently, a controlled low-temperature 
method of stress relieving welds in 
place has been devised. Numerous 
tests have been and are still being 
made to determine whether or not this 
method is No. definite 
conclusions have been reac hed as yet. 
but the results obtained so far 


satisfactory. 


are 
very promising. If this method should 
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Fig. 5, for unit 


effective as furnace 
then the 


see the use of a larger 


prove to be as 
future will 
number of 
spiral casings of all-welded construc- 
tion. 


stress relieving. 


WELDING FOR LARGE CasINcs 
Although the welded plate steel 
spiral casings are particularly ad- 
for the large-capacity 
units of medium and high 


vantageous 
heads, 
welded construction also has certain 
advantages for extremely large-sized 
for Riveted 
joints in large casings present quite 


casings lower heads. 
a problem. This is particularly true 
at the juncture between the plates 
and the stay ring where the maximum 
stresses occur. To make riveted joints 
for some of the extremely large cas- 
ings requires four and five rows of 
rivets and a double butt strap design. 
This can be eliminated by using a 
welded joint. 

Figure 5 shows an assembly of the 
14 ft 8 in. diameter inlet casing for 
the four Bull Shoals turbines, which 
are rated 62,000 hp at 190-ft head. 
Figure 6 shows the welded juncture 
between the steel plates and the stay 
ring. Not only were these joints weld- 
ed, but as many of the remainder of 
the joints were shop welded as ship- 
ping limitations permitted. 

Figure 7 shows the assembly of 
one of the 19 ft 914 in. diameter inlet 
spiral cases of eight hydraulic tur- 
bines for the Fort Randall project. 
U. S. Army Engineers. These turbines 
are rated 57,500 hp at 112-ft head. 
Here again, the critical joint between 


the casing and stay ring is shop 


6—WELDED plate section of spiral casing pictured in 


No. 1 of Bull Shoals development 


welded (see Fig. 8}. The longitudinal 
joints for field riveting are located 
at points where the stresses are lower, 
thus permitting a simpler type of 
joint. Due to shipping limitations, it 
was impossible to make completely 
welded sections. 

By X-raying all of the shop welded 
joints and by furnace stress relieving 
the welds, 90°% joint efficiency can be 
used in the design. This permits the 
use of lighter plate than would be 
required if riveted joints were used. 
The saving in material plus the saving 
in the work required to prepare a 
double butt strap riveted joint just 
about equals the cost of making an 
X-rayed, stress-relieved, welded joint. 
There is, of course, an additional sav- 
ing during erection of the turbine in 
the field. 

As an example, the shop welding 
on the spiral casings for the Bull 
Shoals turbines eliminated approx- 
imately 12,000 114-in. rivets per cas- 
ing. The cost of driving the remaining 
3,000 rivets per casing is amounting 
to about $1 per rivet. Therefore, the 
shop welding represents an approx- 
imate saving in field erection of $12.,- 
000 per casing. There is an additional 
saving in the field erection in the 
elimination of the work necessary to 
assemble the plates preparatory to 
riveting and caulking of the joints 
after riveting is completed. This sav- 
ing is additional 
$7,000 per casing, making a total 
saving of $19,000 in field erection. 


estimated at an 


This represents a saving of between 
1 and 5‘~ of the total cost of the tur- 
Welded construction should, 
therefore, be given careful consider- 


bine. 
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7—JOINING 19 ft 9'% in. diameter spiral casing to stay 
ring casing for 57,000-hp turbine at Fort Randall project 


ation for large turbines under medi- 
um and low heads. 


STAINLESS-STEEL RUNNERS 


In addition to the increased 
of fabricated plate steel and welding 


in hydraulic 


use 
turbine construction, 
there is a tendency towards the in- 
creased use of stainless steel. Stainless 
steel not only resists corrosive action 
due to the water but 
also resists the pitting action due to 


chemicals in 


cavitation. 

Since a mild-steel runner with stain- 
less-steel overlays is considerably less 
costly than a solid stainless-steel run- 
ner, attempts have been made to sim- 
plify the application of the overlays. 
\ recent development is the use of 
stainless-steel strips welded to the sur- 
face of mild-steel runner castings. This 
not only reduces the cost of surfacing 
with stainless steel but insures a uni- 
form thickness of the overlay. 

Experimental tests are also being 
made with inert-arc welding, using 
an uncoated wire. Preliminary tests 
indicate that the time of applying 
overlays of stainless can be reduced 
considerably, that the cost is slightly 
less and that the finished surface is 
much smoother and therefore requires 
considerably less grinding. Further 
tests are being made to determine the 
amount of dilution and resistance to 
pitting with this type of weld. 

Solid stainless-steel Francis runners 
have been furnished for quite a num- 
ber of high-head installations, and 
the use of such runners is recom- 
heads above 600 to 700 
feet. It is also desirable to use stain- 


mended for 


less-steel_ wicket gates, facing plates 
and wearing rings for high-head in- 
stallations. Operating and mainte- 
nance with high-head 
Francis turbines has indicated that 
the additional initial cost of using 
stainless steel for these parts is well 


experience 


repaid in reduced maintenance and 
outage. 


Use or ALUMINUM BRONZE 


Besides cavitation and corrosion, 
another source of damage to hy- 
draulic turbines is erosion, caused by 
foreign matter such as sand, silt o1 
glacial deposits in the water. When 
water at high velocity carries such 
hard materials in suspension, the 
damage can be rapid and severe. 

Both research tests and actual field 
operation have indicated that the 18-8 
stainless steels, which have a high re- 
sistance to pitting, do not have a very 
high resistance to erosion. In this 
respect, the chrome stainless steels, 
with 12 to 14% chromium content, 
show up much better than 18-8 stain- 
less. Other promising metals for re- 
sistance to erosion are the aluminum 
bronzes. 

A field test is now being conducted 
that will give a direct comparison be- 
tween the resistance to both erosion 
and pitting of manganese-bronze run- 
ners, 18-8 stainless-steel runners, and 
aluminum-bronze runners. These run- 
ners are installed in units subject to 
large quantities of highly abrasive 
sand in the water. The original man- 
ganese-bronze runners lasted only a 
short time, and after several extensive 
repairs had to be replaced about once 
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8—WELDED section of spiral casing of the first Fort 
Randall turbine. Figure 7 shows the completed casing 


years. 18-8 


installed 


stainless-steel 
three 
years ago to replace two of the man- 


every five 


runners were about 
These 
ners have stood up better than the 
runners in_ that 
they have shown no signs of pitting. 
They do sand 
erosion, although considerably less 


ganese-bronze runners, run- 


manganese-bronze 


show evidence of 
than was obtained on the manganese- 
bronze runners during a similar peri- 
od of time. Aluminum-bronze runners 
were installed about two years ago to 
replace the last manganese- 
bronze runners. These runners have 
stood up remarkably well during their 
two years of operation, showing no 


two 


signs as yet of either cavitation or 
erosion. 

The one big disadvantage of alum- 
inum bronze is that at present it can- 
not be welded overhead. If an alu- 
minum-bronze runner requires weld- 
ing repairs, it must be removed from 
the turbine since pitting usually oc- 
curs on the bottom side of the runner. 
This increases both the cost and the 
outage time. However, the high re- 
sistance of this alloy to both pitting 
and erosion warrants its considera- 
tion for possible use in the manu- 
facture of hydraulic equipment. 

It may be interesting to note that 
the high of aluminum- 
bronze to the pitting action of cavita- 
tion was discovered during research 
tests on various metals with an ac- 
celerated cavitation machine of the 
vibratory type. This machine prom- 
ises to develop additional informa- 
tion on the resistance to pitting of a 


resistance 


large variety of metals under varying 
conditions. 





DUMP TRAILER has an 8-cubie-vard aluminum body with a rounded nos« 


», Body measures 16 by 17 ft overall 


elded Aluminum 


Lesser weight, greater pay load, a lower gaso- 


line bill and good savings in maintenance are reported. 


Wi are holding up fine on 
aluminum-bodied dump _ trucks 


used by the A. Teichert & Son, Inc.. 
paving and engineering contracting 
firm of Sacramento, Calif. C. H. Wahl. 
Teichert master mechanic, and Louis 
Heyer, maintenance shop foreman. 
are pleased at the success of the com- 
panys experiment with the light- 
weight truck bodies. 

The first was installed on a F8 Ford 
chassis about two years ago and. com- 


pany men report, the vehicle has not 


FLOOR of an aluminum dump body is welded by inert- 
are metal-are process, using 1/16-in. wire at 
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been in the shop once for weld needs. 
Neither have the aluminum bodies of 
any of the five other trucks purchased 
by the then. 


firm since 


Biccer Pay Loap 


By using the aluminum bodies. 
Wahl and Heyer figure. the Teichert 
firm has been able to increase each 
truck’s pay load 21. tons. This makes 
possible an 8-cu-yd pay load. 


The lighter weight bodies have also 


210 ipm 


INTERMITTENT 


are to join 5 by 3 in. beams to underside of the floor 


resulted in reduced operating expense. 
In this Wahl cited the 
savings in gasoline when the trucks 
return empty after delivering a full 


load. 


nance: the aluminum body 


connection, 


Another saving is in mainte- 
does not 
require yearly painting to prevent rust 
as do steel bodies. The annual paint 
job on the steel-bodied trucks puts 
the 
days. 

Naturally, the aluminum cannot 
stand up as well as steel under the 
usual 


vehicles out of service for two 


“roughing up” accompanying 


dump-truck operations. Hitherto, how- 
ever, the Teichert company has found. 
the occasional damage to the alu- 
minum bodies has been nothing more 


fillets are made by inert-are metal- 
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PRUCK-MOUNTED aluminum dump body measures 10 by 7 ft and has a capacity of 5 cubic yards. A job for welding 


ump Truck Bodies 


that could easily be 


straightened out by pounding with 


than dents 
hammers. Outwardly, the appearance 
of the aluminum bodies and conven- 
tional steel bodies is the same. 

In ordering new dump trucks, the 
leichert firm has specified that the 
shall be of aluminum. The 
has been given to Gar Wood 
Industries, Inc., Richmond, Calif. 


bodies 


order 


INert-Arc MetaL-Arc WELDED 

When Wood 
ceived an order to manufacture a 25- 
cu-yd side dump truck body of 61ST6 
aluminum alloy, this job was made a 
“trial 


Ga Industries re- 


horse” for inert-are metal-arc 


SIDES of a dump body under con- 


struction at Gar Wood Industries 


welding, with unqualified success. 

Most of the material used consisted 
of 1%-in. and 3/16-in. plates and 
3/16-in. angles and channels. The 
3/16-in. plate was used for the floor 
and the 14-in. plate for the sides and 
other parts. 

The floor was built-up of butt- 
welded plate reinforced with I-beams 
and channel members. Two 5 by 3 in. 
I-beams 30 ft long and four similar 
cross-members 89 in. long were sup- 
plemented with 3-in. channels between 
the main supports. 

To build the floor alone required 
365 ft of 3/16-in. fillet welds. “Skip” 
weld 4 in. and skip 8 in.— 
were used except at junctions of the 


welds 


beams and channels, which were weld- 
ed all around. The shielding gas was 
helium, flowing at a rate of 60 cu ft 
per hour. The 1/16-in. electrode wire 
was fed at the rate of 210 inches per 
minute. Current setting was 180 amp. 

Ends, incorporating the housing 
for the tilting device, were built of 
1g-in. plate, reinforced with 14-in. 
angles. About 27 ft of welding on 
each end was done with 3,64-in. wire 
at 100 amp, 260 ipm feed and 60 cfh 
of helium flow. 

Flat-position welding was possible 
for the fixed side of the body. built 
of 1%-in. sheet and 3/16-in. angles 
and channels. The inverted channels 
formed posts and diagonal bracing on 
the outside. All welds were again skip 
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welds except at junctions of the brac- 
ing. 


WeLpinc Gate SIDE 


The gate side presented a more 
complex fabricating task since it in- 
cluded special sections to make a 
watertight seal. Much of this welding 
had to be done in place. About 70 ft 
of continuous welding was required 
on these seals, and about 70% of this 
was done vertically down with fully 
satisfactory results. About 80% of the 
welding was done with 1/16-in. wire 
by varying the current and speed; the 
balance with 3/64-in. wire. Settings 
for the 1/16-in. wire were: 180 amp 
at 210 ipm; 150 amp at 190 ipm. For 
3/64-in. wire, the setting was: 100 
amp at 250 ipm. All settings used 60 
cfh of helium flow. 

All concerned were very well 
pleased with the results on this initial 
job, and the use of the process was 
extended to other orders given for 
heavy-duty aluminum truck bodies of 
standard as well as special designs. 
Economy, efficiency and high-quality 
work make the inert-are metal-arc 
welding gun an ideal tool for this 
kind of production, involving large 
amounts of welding on long seams. 


* * * 


Acknowledgement is made to the 
Air Reduction Sales Co., New York 
City, for the pictures. 





Welding Procedures for the 


Copper-Base Alloys—Il 


The silicon bronzes are successfully welded 


with the oxyacetylene torch, but are welding is preferred 


for the aluminum bronzes. How about the phosphor bronzes ? 


Are any copper alloys weldable by resistance processes? 


Which ones? The answers are in this article. 


BY LESTER F, SPENCER 


Landers 


FORTUNATELY for sanity, the enorm- 
ous number of copper-bearing materi- 
be classified for welding 


basic 


als may 
purposes into a feu groups: 
copper (nearly pure), berryllium cop- 
per, brasses, phosphor bronzes. sili- 
con bronzes, aluminum bronzes, alloys 
with nickel, etc. Even with this clue 
to follow, it’s a tough task to find 
through the maze of the 
That's Lester 


Spencer is to be congratulated for the 


your way 


copper alloys. why 


excellent job he has done in boiling 
down an enormous mass of facts into 
a form where they 

Tue WELDING ENGINEER ts publish- 


can be digested. 
ing Mr. Spencer's “Welding Proce- 
dures for the ¢ opper-Base {lloys” in 
Part 
Varch issue. discussed joint prepara- 


two installments. one, in our 


tion, back-up bars and other prelimi- 


nary considerations and went on to 
the 


beryllium copper and the copper-zine 


fusion welding of pure copper, 
alloy s (brasses). The present install- 
ment continues with the fusion weld- 
ing of the various bronzes and of the 
alloys nickel, 


welding methods for all copper-base 
alloys will also be discussed. 


containing Resistance- 


It's our opinion that Mr. Spencer 
has made a valuable and permanent 
literature. 
We think that you will probably want 
to file his 


reference. 


contribution to welding 


articles for future 


EDITORS. 


two 
THI 


fWVHOsE alloys known commercially 
{ as the silicon bronzes, the alumi- 
num bronzes and the tin bronzes are 
used quite frequently. They exhibit 
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Frarvy & Clark, Neu 


Britain, Conr 


higher mechanical properties than the 
copper-zine alloys and also superior 
fatigue resistance. Each of the three 
groups listed above will be treated 
individually with 
welding. 


regard to fusion 


S1Licon BRONZES 


The silicon-bronze alloys are suc- 
cessfully welded by the oxyacetylene 
torch, using a filler rod of the same 
composition as the base metal. A con- 
centrated often a 
slight oxidizing flame works best*, on 
account of both the concentrated heat 


flame is desired: 


and the diminishing proportion of 
free hydrogen in the flame. 

Water vapor has a reducing effect 
on the base metal and should be kept 
away from all fusion welding. The 
high boric acid flux used in oxyacety- 
lene welding is usually mixed with wa- 
ter to attain the proper consistency, 
and the heating up period should be 
sufficiently long to dissipate the water 
vapor before the metal arrives at the 
fusion temperature. The water vapor 
in the oxyacetylene flame itself does no 
harm? as the film 
which forms over the metal, prevents 
further penetration of the vapor. 


glassy of silica, 


A small weld pool is usually recom- 
mended® in order to keep the grain 
size of the zone adjacent to the weld 
to a minimum and to avoid contrac- 
tion strains during the hot-short tem- 
perature range. The weld should start 
about 2 inches in from one edge of 
the plates; weld out to that edge and 
then allow the before 
continuing the joint in the other di- 


weld to cool 


THE WELDING 


Courtesy Air Reduction Sales Co 

LARGE silicon-bronze water heat- 

ing tank is rotated for inert-are 
metal-are welding of head to shell 


rection. This practice will prevent 
weld cracking behind the torch. Table 
III gives procedures for welding sili- 
con bronze by both the carbon are and 
the oxvacetylene methods. 

The method is quite 
versatile in the joining of all thick- 
nesses of silicon bronze. Filler rod 


carbon-are 


should be of the same nominal com- 
position as the base metal. Although 
preheating of the base metal is not 
necessary, it is good practice. Use a 
temperature of approximately 250 F 
to assure the complete elimination of 
water vapor. The precautions dis- 
cussed under oxyacetylene welding 
should be practiced to minimize grain 
growth in the zone adjacent to the 
weld and prevent breakage through 
contraction stresses. Graphitic elec- 
trodes are recommended.” and they 
should be sharpened to a long, ta- 
pered pencil point. When the point 
becomes blunt. the electrode should 
be changed. The size of the electrode 
should never be less than the size of 
the welding rod and preferably slight- 
ly larger. A thin wash of 90° fused 
borax and 10°% sodium fluoride flux 
dissolved in aleohol is recommended: 
this is applied to both base metal and 
filler rod. In multiple-pass welding. 
the passes after the initial pass should 
employ the dry flux. It is also recom- 
mended® that the initial pass in a 
multiple-pass procedure should be 
made with a small weld rod and low 
heat and that both the rod size and 
current input be increased for later 
passes. 

In metal-are welding procedures. 
the electrode may be either silicon 
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bronze or aluminum bronze. The lat- 
ter composition is often preferred 
since the weld deposit is not hot- 
short, therefore minimizing deposit 
cracking. To avoid excessive over- 
heating. use a short are and moderate 
current values and work for a fast 
deposition rate. Preheating is not rec- 
ommended and interpass tempera- 
tures should be maintained at 150 F 
maximum.° 

The advantages of inert-arc weld- 
ing for the silicon bronzes 
ilar to those gained in the 
welding of other materials. 
companying pictures. 


are sim- 
inert-arc 


See ac- 


ALUMINUM BrROoNzEs 


Courtesy 
AUTOMATIC 
welding of 
sheet is 


Air Reduction Sales Co 


metal -are 
silicon-bronze 
before rolling it 


inert-are 
14-in. 
done 


The refractory oxides of aluminum 
formed during the fusion welding of 


the aluminum bronzes are slightly 
amenable to the fluxing action of a 
material containing a large percent- 
age of a fluoride compound. Coated 
aluminum-bronze rods are supplied 
for both carbon-are and metal-arc 
welding, the various grades giving 
deposits that have Brinell hardnesses 
ranging from 120 to 300, The preheat 
employed should vary in accordance 
to composition, from 400 F for the 
low-aluminum grades to 700-800 F 
for the high-aluminum grades. The 
higher aluminum grades also usually 
require postheating to approximately 
1.150 F followed by a rapid cooling. 

Inert-are welding is used success- 
fully to join aluminum bronze; either 
helium or argon may be employed as 
the shielding gas. Usually, a copper- 
aluminum® welding rod is employed. 





Table III. Procedures for Fusion Welding of Silicon Bronze 


CARBON-ARC WELDING## 
No.of Bead Rod 
Beads No. Diam. 


Metal 
lhickness, 


Inches 


Preparation 


No. of 
Beads 


ot Edges 


Amp* 
Square Edges l l Sho 120 


Square Edges 


1805 


Square Edges 210t 
Single Vee, 90 
45° Bevel ‘ be 100 


Single Vee, 7 ie 90 
45° Bevel 2 He 110 
120 


Single Vee, { 2 100 
30° Bevel ; 46 120 
: 140 


Single Vee, Yae 110 
30° Bevel : : 130 
150 
170 


Single Vee, ee L10 
30° Bevel , He 130 
: 150 

170 

180 

180 


Single Vee, Ine 110 
30° Bevel 2 : 130 
150 
170 
180 
180 
180 


*Arc held as short as possible 


OXYACETYLENE WELDING 
Bead Rod Torch 
No. Diam. Capacity? 


about 25 volts. The tabulated current values yield travel speeds of 5 to 14 ipm. 
tCurrent values for 4g, 4s and 5g in. thicknesses are based on the use of a copper back-up bar; those for plates “4g in. and 
thicker are for welds made without backing. 
tAcetylene consumption in cubic feet per hour. 


'*Peening of all except last bead is desirable for highest quality of weld. 


Courtesy American Brass Co., Waterbury, Conn. 
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Courtesy Air Reduction Sales Co 


HORIZONTAL fillet on %¢-in. aluminum-bronze plate as produced by the 


inert-are metal-are process. Ordinary 


\ horizontal fillet weld in a “%g-in. test 
plate of aluminum bronze (6.0/8.0% 
aluminum: 1.5/3.0) iron; remain- 
der copper) is illustrated; this weld 
was made by the inert-are welding 
process. An E Cu Al-A electrode was 
used, and the fillet was made in one 
pass at a speed of 15 ipm. The cur- 
335 amp: the voltage at 
26, and the weld was shielded by ar- 


rent was at 


gon flowing at a rate of 35 cfh. 


Oxyacetylene welding of the alu- 
minum-bronze alloys is not recom- 
mended. 


lin Bronzes 


The tin bronzes are more common- 
ly referred to as the phosphor bronzes 
because they contain a maximum con- 
tent of 0.30 phosphorous, used as a 
deoxidizing agent. The hot-shortness 
of this type of material and the inter- 
dendritic shrinkage® of the low-melt- 
ing constituent necessitates rapid 
welding. The oxide of tin that may 
probably occur is not refractory in 
nature, and the base metal is amply 
protected by the phosphorous deoxid- 
izer within the alloy itself or ade- 
quate fluxing on the surface. 


Metal-arc welding is the preferred 
fusion process ; coated phosphor- 
bronze electrodes (E Cu Sn-A and 
E Cu Sn-C) are used. Preheat and 
interpass temperatures of 300-400 F 
are recommended, not only to facili- 
tate welding but also to refine to some 
extent the coarse grain structure that 
is likely to occur with multipass weld- 
ing. For maximum ductility and weld 
deposit, postheat at 900 F and follow 
with a fast cooling. 

The carbon-are method is also 
feasible, using a bare phosphor-bronze 
rod. Spread the arc so that a minimum 


Ad 


metal-are welding is also employed 


amount of the phosphorous deoxidi- 
zer will be evaporated. The combina- 
tion of a concentrated arc, short arc 
and high current values will result in 
an oxidized and unsound weld de- 
posit. 

The inert-arc method of welding is 
suitable for the phosphor bronzes 
provided that a small amount of poros- 
ity is not objectionable in the weld 
deposit. However. oxvat etylene weld- 
ing is not commonly employed be 
cause of the poorer type of weld de- 
posit, low mechanical properties and 
the danger of stress cracking. 


NICKEL-BEARING ALLOYS 


The alloys within this group con- 
sist of two types: the nickel-silvers 
and the cupro-nickels. In the nickel- 
silvers, nickel is added primarily for 
its influence on color; in both basic 
types, however, the addition of nickel 
will improve the mechanical proper- 
ties and the corrosion resistance of 
the alloy. Unfortunately. the addition 
of nickel will also result in the for- 
mation of a refractory oxide that is 
difficult to flux. In connection with the 
nickel-silver alloys. it has also been 
stated? that the nickel addition will 
make these alloys more susceptible to 
gas porosity than even the copper-zince 
alloys. 

Oxyacetylene welds on the nickel- 
silver alloys are readily made if braz- 
ing flux is used liberally on both base 
metal and filler rod. The filler rod 
recommended is a high-zinc bronze 
that contains upward to 10°% nickel; 
where a close color match is desired. 
strips of the base metal can be used 
as filler rod. The use of a suitable flux 
is of the utmost importance® in order 
to dissolve the nickel oxide and avoid 
porosity. 


Arc welding is not recommended 
for the nickel-silver alloys because it 
volatilizes zinc from the base metal. 
There is. moreover, no suitable zinc- 
free electrode* that is a good color 
match. 

With the cupro-nickel alloys, the 
availability of coated electrodes makes 
the metal-are welding method the pre- 
ferred procedure. The filler metal 
should be the same composition as the 
base metal. No preheating should be 
done and any interpass heating should 
not exceed 150 F°. Weld only in the 
flat position, and deposit thin beads 
to avoid overheating. Slag particles 
should be removed prior to each pass. 
while moderate peening with a flat 
tool is often desirable to improve the 
mechanical properties of the weld and 
reduce stresses. 

Both the oxyacetylene and inert-aré 
methods are used widely in the weld- 
ing of light-gage cupro-nickel alloys. 
In oxyacetylene welding, special fluxes 
and a very slight reducing flame are 
recommended to prevent oxidation. 
Welding rods should be of the same 
composition as the base metal and 
should include sufficient deoxidizer® 
such as silicon or manganese to give 
adequate protection to the base metal 
during welding. A rapidly solidifying 
weld deposit is desired so agitation of 
the weld should be avoided. 

The “Ambrac” alloys are different 
from the usually commercial nickel- 
silver alloys on account of a low zinc 
content (5%) that acts as a deoxidi- 
zer and desulphurizer. However, the 
“Ambrac” alloys behave very simi- 
larly to the cupro-nickels. As a conse- 
quence, they can be readily are 
welded if a suitable zinc-free coated 
cupro-nickel electrode is available.* 


RESISTANCE-WELDING PROCEDURES 


The weldability of the copper-base 
alloys is in inverse proportion to the 
electrical and thermal conductivity of 
the specific alloy; thus copper and the 
low-brass compositions are difficult to 
weld by resistance methods, whereas 
the nickel-silvers, cupro-nickels. sili- 
con bronzes and phosphor bronzes are 
in the preferred welding classification. 
Table IV indicates a weldability index 
of the more common copper-base al- 
loys; these values are to be accepted 
only as a guide rather than as an ab- 
solute statement of the welding prop- 
erties. In the fourth column, A indi- 
cates weldability equal to that ex- 


THE WELDING ENGINEER—April, 1952 


























Table IV. Resistance Weldability ot Copper-Base Alloys 
Elec. Heit heh —_ 
“8 Thermal Resistance 
Cond., ae . 
% of Cond., Welding Comments 
LACS % of Cu Index 
Gilding metal 56.0 62.8 F Both alloys considered commercially impractical to weld by 
Commercial brass 4.0 47.7 F resistance methods. 
Red brass 38.0 42.2 E These alloys are difficult to weld; require low electrode force 
Rich low brass 35.0 39.0 E and high-energy input. 100% uniform results cannot be expected. 
Low brass 33.0 36.8 E 
Cartridge brass 27.0 31.0 Cc Difficult to weld. Difficulty of weld blowing through. Tip 
pick-up. 
High brass 26.0 30.4 Cc Difficult to weld. High-energy input required. Forces should not 
be less than 400 lb. Thin-gage welding satisfactory. 
Muntz metal 28.0 32.8 ( Thin-gage welding satisfactory. Force of 400 lb and over is em- 
ployed. 
Silicon bronze, Type A 7.0 8.0 A Best of the copper-base alloys for resistance welding. Low-en- 
Type B 13.0 15.5 B ergy input and avoidance of short time cycles, Little tendency 
Type ¢ 8.0 8.5 B towards electrode sticking. 
e Phosphor bronze, Grade A 18.37 21.1 Cc Grades C and D weld almost as easily as steel; Grade A is little 
Grade C 13.0 16.2 B more difficult. Moderately good strength properties, but ductility 
Grade D 10.6 13.1 B is poor. Some tip pick-up. 
Aluminum bronze, 5% 18.0 21.2 D Difficulty experienced in resistance welding. 
8% 15.0 18.1 D 
Nickel-silver bronze 
Type A 15.0 17.0 Cc Fair welding characteristics; high values of current, timing and 
Type B 13.0 14.9 Cc pressures. Welds have low ductility. 
Nickel-aluminum 10% 8.27 11.9 B These alloys resistance weld nearly as well as steel. 
15% 6.0 9.0 B 
18% 6.0 8.65 B 
25% 4.0 7.0 B 
Cupro-nickels, 15% 8.0 12.0 B These alloys resistance weld nearly as well as steel. 
20% 6.0 8.65 B 
30% 4.6 7.60 B 
Bery!lium copper 25.0 21.0 Cc Difficulty can be experienced in resistance welding. 
Notes: Electrical conductivity is expressed as a percentage of the International Annealed Copper Standard: 1.724 microhms/ 
em® at 20 C, 
Thermal conductivity is given as a percentage of the conductivity of pure copper at 20 C: 0.923 C.G.S. units, 








hibited by mild steel, B a weldability 
a little less than that of mild steel and 
C fair weldability, the difficulties in- 
creasing as the gage increases. The 
prefixes D, E and F indicate respect- 
ively worse weldability. The F alloys 
are impractical to weld by resistance 
methods, and the E and D alloys dif- 
ficult. 

Because of the narrow temperature 
range in which the copper-base alloys 
will weld satisfactorily, welding time 
should be shorter than for mild steel 
to avoid severe indentation. This short 
period of time naturally helps to in- 
crease the current values required to 
make the weld. Thus welding ma- 
chines, whether spot, seam, projection 
or flash welders, must have a high 


amperage. The electrode force is 
lower than that applied for mild steel 
of the same thickness, but there should 
be a rapid follow-up on the applica- 
tion of pressure as soon as the fusion 
temperature is reached. The establish- 
ment of the proper tip force is a mat- 
ter for experimentation. The force 
should be high enough to keep dis- 
tortion and indentation at a minimum. 
Too low a force will cause difficulties” 
such as: 

(1) An increased tendency for the 
electrode to stick to the sheet, which 
in turn leads to burning and electrode 
pick-up. Excessive time is lost in re- 
peated redressing of tips. 

(2) Increased indentation and 
weakness around the weld spots. This 
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is particularly likely to occur on 
Muntz metal or other alloys very soft 
at temperatures near their melting 
points. 

(3) A tendency for “spitting” or 
“flashing” of metal between the two 
contact surfaces of the sheet, espe- 
cially in the case of high-zine alloys. 
This may even result in complete 
burning through of the spot with ex- 
plosive violence. 

It is of interest to note that the 
alloys that show the best all-around 
welding properties also have decided- 
ly the highest contact resistance. For 
any particular alloy, however, it is 
desirable to maintain the contact re- 
sistance that is characteristic of a 
clean, smooth surface in that alloy. 
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Type of Alloy 


Muntz 
High brass 


Cartridge brass 


metal 


} 
pDrass 


Low 
Red bras 


Mangar 


RWMA Cla ele 


trodes, 3 





Table V. Conditions for Spot Welding Stock 0.036 In. Thick 


work-hardening type) WO 
precipitation hardening) 


16-in. diameter tip. 


Weld Force, 
Cycles Lb 


Current, 
\mperes 


0 21,000 
100 24,000 
100 25.000 
100 24,000 
wo 25,000 
100 22.000 
100 24,000 
510 22.000 
400 16,500 
510 19,500 
21.000 
10 21.000 


ipproach 








Variations in surface conditions of 
all copper-base alloys have been ob- 
served? to have an important effect 
upon weldability. Bad surface condi- 
tions may increase contact resistance 
and cause arcing and blowholes. It is 
important to have a clean, smooth 
metal-to-metal Some of the 
chemical procedures listed for sur- 
RWMA® are: 

(1) A two-stage process consisting 
of a 10% sulphuric acid pickle fol 
lowed by a bichromate dip. The pickle 
dissolves the metallic oxides but tends 
a film high in silicon. The 
bichromate diy . consisting of a 10% 
with 14 lb 
per gallon of sodium chromate, loos- 
ens the film left from 
pickling. The oxidizing solution, how- 


contact. 


face cleaning by 


to leave 


sulphuric acid solution 


coating or 


ever, may also cause an unequal at- 
tack that 

(2) The second stage following a 
pickling operation may be a bright 
dip consisting of a mixture of sul- 
phurie, 


results in pit formations. 


and hvdrochloric ac ids. 
This is the usual method followed in 
the preparation of acid-dipped bronze. 
The bright surface is actually quite 


pitted. as may be seen by examining 


nitric 


it even at low magnification. 

(3) rhe chloride dip. This is a 
patented solution of ferrie chloride. 
magnesium ( hloride and hydroc hlorie 
acid with sodium chlorate.* It is rap- 
id in the both metallic 
oxides and silica films and is further 
characterized by its uniform attack. 
No etching pits are formed, and the 


removal of 


roughness of the cleaned surface is 
controlled by the 
metal 


size of the 
This is true even when a sub- 


rain 


stantial portion of the sheet has been 
etched. 


*For further information contact the Re- 


sistance Welder Ma 


irers Association, 
505 Arch St., Philadels 
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Electrode materials should exhibit 
an electrical conductivity higher than 
of the International Annealed 
Copper Standard. In the resistance 
welding of most copper-base allovs. 
electrode the RWMA 
Group A, Class 1, have a conductivity 
of 80% of I.A.C.S. 
Group A, Class 2, have a conductivity 
of 75%. 


ommended: the 


60% 


materials in 
and electrodes in 


Either class, then, is ree- 
difference between 
the two groups is that the Class 2 
electrodes heat-treatable. High- 
conductivity materials are a necessity 
to retain the major effect of the weld- 
ing current at the of the 
sheets to be joined. 


are 


junction 


WeLpinc Pure Copper 
Pure copper, naturally, is the least 
suitable of metals within the copper- 
base group for resistance welding. 
Some of the thinner gages. however. 
can be welded by using electrodes 
faced with a high-resistance material” 
such as tungsten or molybdenum. In 
the crosswire welding of copper or 
wires and in 
braided 
( opper-alloy 


brass the welding of 


copper connector straps to 
terminals, a_ specially 
made electrode material is employed 
with a conventional resistance welder. 
During the welding operation, a small 
stream of water flows continually on 
both electrodes and work to prevent 
the electrode from sticking. Timing 
periods of from 8 to 40 cycles have 
been used, depending upon the size 
of the work: the forces vary from 100 
to 500 lb. A trace of tin as in pre 
tinned wire or sheet® is helpful in the 
welding of copper. The butt welding 
of copper can be performed quite 
easily, but a high energy input and 
short time are necessary, and a spe- 


cial procedure must be employed. 
In the resistance welding of the 
brass compositions, the factor of tip 
force is extremely important, espe- 
cially for the high-conductivity brass 
compositions. The current required 
will vary considerably, in accordance 
with the force to be employed. The 
required current and 
force for spot welding various alloys 
in a stock thickness of 0.036 in. are 
Table V; 


can be used as a 


weld evcles, 


tabulated in these values 
starting point. 

important in the 
resistance welding of brass; it is be- 
lieved that the metal welds? within the 


Timing is quite 


first few cycles of current and that 
further application of current gener- 
ates less heat because the high-re- 
sistance film has disappeared and the 
heat is probably dissipated by conduc- 
tion as fast as it is generated. Prob- 
ably one of the simplest ways in 
which to set a welder for the joining 
of brass? is to adjust the current to a 
high value with the force also being 
high. Reduce the force until satis- 
factory welds are being made. Next 
reduce both the current and the force 
in steps, testing continually for weld 
strength. There is a danger of non- 
welds resulting if the force 
and current are carried too low. The 
difficulties experienced in the welding 


uniform 


of this group of alloys are electrode 
and 
through; the 


through is increased at longer weld- 


pick-up arcing or blowing 


tendency to blowing 
ing times® and with higher energy 
input and low tip forces. 


Siuicon AND PHospHor BRONZES 

The silicon-bronze alloys are rated 
\ and B in weldability; the dielectric 
and refractory film of silicon oxide 
that is present on these alloys will 
prevent, to a large extent, the diffi- 
culty of tip pick-up. Since the silicon 
bronzes are lower in electrical con- 
ductivity than the brasses, the energy 
input required is also lower. Short 
timing should be avoided, however. as 
it may cause shrinkage voids. 

The phosphor bronzes rate B and 
C in weldability, but the resultant 
weld may be low in ductility. Exces- 
sive tip pick-up, due to the phosphor- 
ous content of these alloys, may also 
be experienced. For satisfactory weld- 
ing properties®, the phosphor bronze 
to be welded should be either near 
the low limit in phosphorous or de- 
oxidized with some other element such 
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What takes Less Material? 


-+. 4nd Less Time? 





_. yet Lasts Longer? 


Three questions about hard facing 
with but one answer- 


COLMONOY SPRAYWELD PROCESS* 


1. Less Moterial is used with the Sprayweld process 
than with hand welding because the thickness of the 
overlay is easily controlled to within .010”. 


2. Less Time is required to spray and fuse than to 
laboriously apply the overlay with a rod. Most time 
is saved in finishing the work, the Sprayweld applica- 
tion being much closer to finish dimensions than hand 
welding. 


3. A Sprayweld surface Losts Longer because it is 
dense and smooth, with no pinholes or porosity. 
Colmonoy alloys, used in Spraywelding, are highly 
abrasion and corrosion resistant, and give up to 25 
times longer life, than original equipment. 


SPRAYWELDER IN ACTION 


Stainless steel shatt being sprayed with Colmonoy 
No. 6. This shaft will last 12 times longer than if 
unfaced. Colmonoy No. 6 has great resistance to 
wear and corrosion. 


Branches: Long Island City, Buffalo, 
Chicago, Houston, Los Angin. Montreal. 


*A process of welding sprayed metal 


CoLMoNoy is a complete line of hard facing alloys; They have 
various properties and many forms: rod, wire, powder, paste 
and castings. 

The CoLMoNoy SPRAYWELDER is the powder metallizing gun, 
shown left. It provides a simple, low-priced method of applying 
hard facing alloys to withstand corrosion and abrasion. 

This is the SPRAYWELD ProcEss. You spray the COLMONOY 
alloy on, then weld it by bringing the overlay to a fusing 
temperature. Thus CoLMONOY Spraywelding combines the 
advantages of two processes: the smooth application of metalliz- 
ing, with the true molecular bonding of welding. 

Many worn parts, commonly discarded, may now be hard 
faced the Sprayweld way. 

Many new parts, commonly made of expensive alloy steel, may 
now be made of mild steel and Spraywelded with CoLMonoy. 
The process is essentially three steps: 

e Preparing the surface by grit blasting. 

e Spraying with the CoLMoNoy SPRAYWELDER or with other 
metallizing equipment (using CoLMONoy Spray WELD WIRE). 
e The fusion of the overlay using an oxy-acetylene torch. 


| WALL COLMONOY CORPORATION 
19345 John R Street + Detroit3 « Michigan 


Please send me information about Colmonoy hard facing alloys. 


Name Title 
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City State 
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this new WELDING DESIGN MANUAL 


To assist you in your re-tooling 

problems...or to help you an- 

alyze your present welding 

methods so that you may enjoy 

maximum speed, efficiency, and 

economy in many of YOUR pro- 
WELDING ALLOYS duction problems... 


Giant new 4th Edition contains 62 new photographs, 
132 new drawings, 72 pages of helpful data covering 


basic and advanced welding techniques and designs 
used in fabricating and assembly. Profusely illustrated 
with application drawings; weld diagrams; tables of 
melting temperatures, strengths, corrosion factors; 
charts; alloy recommendations; ete. Convenient di 
size. 


ves 

gest 
This just-off-the-press book is “*must” reading for anyone 
engaged in defense production and design, and will 
certainly be time profitably spent for any production man. 
...The unbelievable savings in metal-joining which can now be yours 
through the use of “Low Temperature Welding Alloys”® discovered a 
few years ago and now used in over 78,000 industrial plants throughout 
America for more efficient metal-working production as well as for 
salvaging irreplaceable tool and machine parts. 


Over 100 different, new, EUTECTIC Low Temperature WELDING ALLOYS® and 
EUTECTOR® Fluxes are job-engineered for use on ALL metals — cast iron, alloy steels, 
aluminum, copper and nickel alloys, die castings, overlays, etc., and may be applied with 
ALL heating methods — torch, arc, furnace, induction heating, etc. 


SEND FOR YOUR COPY TODAY! 

EUTECTIC WELDING ALLOYS CORPORATION 
172nd Street at Northern Boulevard ¢ Flushing, New York, N. Y. 
OE EO ee ee ee ee ee ee 2 
EUTECTIC WELDING ALLOYS CORPORATION 


WE-4 172nd St. & Northern Blvd., Flushing — New York, N. Y. 
i This new manual of yours sounds like a very helpful book. Send me a FREE copy j 


with the understanding that there will be no cost or obligation now or later. 


£ ec ee P : — en 


a 


E Address : SS a q 


a a State 
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as zine or silicon. Since these alloys 
are somewhat hot-short®, cracks may 
be expected to result when metal near 
the actual weld zone is heated to 
within the brittle range. 

The aluminum-bronze alloys have 
resistance-welding characteristics very 
similar to those exhibited by the sili- 
con bronzes but are not rated so high 
in weldability. Considerable trouble 
is experienced with electrode sticking 
and pick-up after some use; longer 
time intervals in combination with 
higher currents and forces will ma- 
terially reduce this tendency. Ductility 
of the welds will be lowered appre- 
ciably by age hardening’. 

The nickel-silvers and the cupro- 
nickles can be resistance welded with- 
out too much difficulty; the only pre- 
caution to observe is to employ short 
time intervals so as to prevent severe 
indentation. This. of course, precludes 
the use of a high current. 
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Holders ; 
Fle: trodes Rods & Bars 


[ies Forging 


Your resistance welding dollars do go farther when you use 
Mallory Fluted Electrodes because you get... 

@ Longer Electrode Life 

@ More Uniform Welds 

@ Fewer Production Interruptions 
Look at the spe ial Mallory electrode features that make such 
money-saving welding possible... 

@ 70% increase in cooling area 

@ Faster heat dissipation 

@ Positive tube centering 

@ No extra cost 
Be sure you get the most for your welding dollars by always 
using Mallory Fluted Electrodes. They cost you no more than 


old style, round holed electrodes. Call your distributor today. 


*Patent Pending 
In Canada, made and sold by Johnson Matthey and Mallory, Led. 
110 Industry St., Toronto 15, Ontario 





MALLORY 


MALLORY & 


For information on Ti 


SERVING INDUSTRY WITH 

Electromechanical Products—Resistors ¢ Switches ¢ TV Tuners © Vibrators 
Electrochemical Products—Capacitors® Rectifiers * Mercury Dry Batteries 
Metallurgical Products —Contacts * Speciat Metals * Welding Materials 


INDIANAPOLIS 6, INDIANA 
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tact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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‘SPACIOUS, NEW FACTORY 
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DRILLING K-G CUTTING TIPS FLAME TESTING K-G CUTTING TIPS 
Modern manufacturing methods—plus time-tested Each K-G Cutting Tip is flame tested and balanced. 
materials and efficient design—assure economical You can be confident that all K-G Tips will be uni- 
performance and long usage to the user of K-G form, and provide the best flame characteristics 
Cutting Tips and Welding Tips. for economical operation. 


Pictured above are portions of K-G’s new 
quarters located in Allentown, Pa. New 
M38 CUTTING TORCHES , products—more research—wider distribu- 
Impervious to flashback! 75°, 90° or 180° tion—all have meant more demand for 
head—top, bottom or latch lever. K-G equipment. To keep up with it— 


our new, modern, efficient factory. Now, 
as more then ever, for the ‘‘best buy” in 

welding and cutting equipment — top 
——— 











Be quality at moderate prices—keep your 
/ eye on the K-G line! 
AP WELDING & CUTTING COMBINATION 
All purpose SEE YOUR LOCAL K-G DISTRIBUTOR — 
PRESSURE REGULATORS For brazing, welding, heating and cutting. or write for this NEW literature! 
Two-stage (shown) or ; 7 
single-stage. 


K-G “QUICK CATALOG" and PRICE LIST —<2\ praapanner — ve 
‘ Shows and describes the 


Small, handy size—illus- SS \ versatile, new, all-purpose 
trates, describes the com- Sa .:\ AP Combination Welding & 
plete line! = 


Cutting Torch. 





wo, 


tHE K-G EQuipMENT CO. (ING.) Zs 


Dept. A 515 WEST 29th STREET, NEW YORK 1, N.Y. AN yi 
Since 1914 “Segue” 


A_UNIT OF Wie Yn INC OXYGEN + NITROGEN » ARGON GENERATORS 
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Spot-Welding Recommendations for Magnesium 
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illoys included in the above table are ASTM allovs: ie) 
\MIl (Dowmetal M)—Mg + 1.5° Mn 
(731 (Dowmetal FS-1) —Mg + 3% Al 
0.3 Mn 
Thickness: Data are for two pieces of equal thickness. 
Welding conditions for two pieces of unequal thickness 
are determined by the thickness of the thinnest piece. 
21% to |. 
be chemically 


Clean by immersing in chromic acid-sulphate 


solution® until oxide layer is removed (usually not more 

1¢. Zn than 3 minutes). followed by cold water rinse and air drv. 

“Solution: Chromic acid 1.5 lb. concentrated sulphuric 

acid 0.065 fluid-ounces in water to make 1 gallon. This 

solution is used at 70-90 F. Add acids to water 
to acids!! 


not water 


Maximum ratio between two thicknesses: Electrode material; Class |. 


Material 


cleaned to a surface contact resistance not 


Minimum conductivity 
65 Rockwell B. 
Electrodes: Water-cooled. Dome-shaped tips for both 


Cleaning should cleaned or 80°, copper. Minimum hardness 


mec hanically 


to exceed 50 microhms. For all magnesium alloys, either 
viled or plain. the following cleaning is recommended: 

(a) Degrease in solvent  (trichlorethylene. ete.) or 
emulsion-ty pe « leaner. 


to 15 minutes or by electrolytic means. Follow by thorough 


Clean in hot alkaline cleaner by immersion for 5 


rinsing. preferably spray rinse. 


From the Welding Handbook, third edition Copyright 1950 by the 
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upper and lower electrodes. Flat tips with diameters from 
3 to 114 in. can be used on one side of work where sur- 
faces are to be essentially free from marks. Flat tips are 
suitable for material thicknesses up to 0.064 in. 

Number of welds: Maximum number of sound welds 
obtainable between tip cleanings is about 25 on MI alloy 
and 100 to 200 on AZ31 


American Welding Society 


alloy. 

















One pass and 100 lbs. 


Take a tip from the job superintendent 
who repaired these worn idlers. Rather than 
wait until they were completely worn out, he 
hardfaced with VICTORALLOY as soon as 
one pass was required to bring them back to 
size. His welders estimate VICTORALLOY 
cut welding time 25 to 50% and saved rod 
because: 


2. 3. 


VICTORALLOY’s VICTORALLOY 
of VICTORALLOY ; 
rebuilt these ten VICTORALLOY high rounded bead leaves no slag, thus 


track idlers, thus has a high 


deposits as much eliminates chipping 
metal in one pass and cleaning on 


saved costly burn-off rate — as most other rods multiple pass 
replacement! 6 Ibs. per hour. do in two. work. 








(Hf 


Welding and Cutting Equipment 
Since 1910 


For better welding equipment and 
supplies look for the VICTOR dealer 
sign. Dealer inquiries invited. 


Idlers, tracks, sprockets and other parts 
hardfaced with VICTORALLOY “wear-in” 
with a smooth, highly-polished surface, last 
twice as long as new parts. See for yourself 
how VICTORALLOY saves parts cost, rod 
and welding time. Order a supply TODAY. 





ICLOK EQUIPMEN 


3821 Santa Fe Ave. 844 Folsom Street 
LOS ANGELES 58 SAN FRANCISCO 7 


OMPAN 


1312 W. Lake St. 
CHICAGO 7 
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A MESSAGE TO AMERICAN 


INDUSTRY ®@ 


ONE OF A SERIES 


POINTING the WAY 


To Continuing Prosperity 


The set of figures in the middle of this page is 
news of high importance to every American. 


In effect, it says that there is no basis in fact for 
all this talk about a collapse of capital expendi- 
tures plunging us into a depression following the 
industrial build-up for defense. 


Such talk assumes that without defense orders 
business would spend relatively little for new in- 
dustrial plant and equipment. The figures below 
show that that assumption is not justified. 


penditures in 1953, 1954 and 1955, provided the 
money to carry them out can be obtained. 


A Record in '52 


As was expected, their plans call for another 
record-breaking volume of capital expenditures by 
business in 1952. But, as many did not expect, the 
McGraw-Hill survey also discloses plans for very 
heavy capital expenditures in each of the three 
years following. Expenditures now planned for 
those years are, to be sure, lower than those 
planned for 1952. But the significant fact is not that 





BUSINESS PLANS FOR NEW PLANTS AND EQUIPMENT (Millions of Dollars) 





McGraw-Hill Survey 
Actual | Actual 
pending|Spending Planned 


"1950* | 1951° 








— Preliminary Plans — 





1952 1953 1954 1955 





ee a Le eee PILATE 7,491 | 11,141 12,921 8,525 
ini 684 806 943 321 
1,136 1,564 1,642 
Electric & Gas Utilities** 3,298 3,676 3,948 3,204 
Other Transportation & Communications 1,392 1,592 1,721 1,943 


ALL INDUSTRY 





14,001 | 18,779 21,175 























*U. S. Department of Commerce 
**Electrical World (A McGraw-Hill publication) and American Gas Association. 











The figures come from the fifth annual McGraw- they are lower. Experience shows that plans made 


Hill survey of business plans for new plant and 
equipment. Companies were asked to report 
through that survey not only their plans for 1952, 
but plans they now have in hand for capital ex- 


several years ahead always overlook many ex- 
penditures that are needed later. 

The significant fact is that the expenditures al- 
ready planned for 1953-55 are so high. For example, 











those now planned for 1955 would be higher than 
those of 1950, which, at that time, were second 
highest in our history. 

If these plans are carried out we shall have an 
essential element of continuing prosperity. Sus- 
tained expenditures for capital expansion and 
betterment account directly for a large share of our 
employment and consumer income. Moreover, 
consistent modernization of industrial plant raises 
production efficiency and brings more and better 
goods and services within reach of more consumers. 

It is not to be expected, of course, that we can 
come down from the peak of the defense boom 
without readjustments in some sectors of business. 
But if capital expenditures by business are carried 
out on the scale now planned, we shall be able to 
take any necessary readjustments in our stride, 
and continue to increase our industrial strength. 

From V-J Day to the end of this year, manu- 
facturing industries will have spent over $60 
billion for new industrial plant and equipment. 
This is more than the value of all the plant and 
equipment these industries had on their books at 
the end of World War II. It is this heavy outlay 
that causes some, assuming most postwar plans 
for industrial expansion and modernization will 
be completed, to fear a collapse of capital ex- 
penditure. 


Plans to Go Ahead 


But American industry still has plans to go right 
ahead expanding and improving its facilities. This 
was the most striking single finding of this year’s 
survey.* It disclosed also that after 1952: 


— 83 per cent of the companies answering the 
survey are planning substantial further mod- 
ernization. 


— 48 per cent will need more capacity to make 
their present products. 


— 33 per cent plan additional capacity to make 
new products. 


It cannot be too strongly emphasized, however, 
that these plans represent what American industry 
wants to do. They are a concrete expression of 
hope and aspiration. As such they are extremely 
important, for they dispose of the idea that busi- 
ness considers the job of expanding and improving 
its facilities as finished, or anywhere near finished. 

But the plans carry no guarantee of accomplish- 
ment. If they are to be realized, business must have 


the funds to carry them out. There is no assurance 
that the money will be available if the present level 
of corporation taxes is continued. Eight out of ten 
companies, according to the McGraw-Hill survey, 
will rely entirely on profits and reserves to finance 
their 1953-55 programs. So, in calculating their pro- 
grams for these years, the companies were asked 
to assume relief from “excess profits” taxation. 

Federal taxes now take at least 52 per cent of a 
corporation’s profits, and 82 per cent of any profits 
in the so-called “excess profits” bracket. Despite 
this drain on their funds, companies are able to 
finance their 1952 programs because (1) they are 
borrowing heavily, and (2) many of them are get- 
ting government loans or special tax concessions 
on new facilities installed for defense purposes. But 
these are emergency aids. 


Only Two Ways 


When the present defense program tapers off, 
there will be only two ways by which business can 
possibly increase its principal source of funds for 
new plant and equipment. One way is to make 
more profits before the tax collector takes his cut. 
And the only way many companies, already oper- 
ating at capacity and high efficiency, can do that 
quickly is by raising their prices. That is an un- 
popular method. Also, with the return to more 
competitive markets, it might be self-defeating. 

The other way is for the federal government to 
release its strangle hold on business profits. The 
so-called “excess profits” tax—the 82 per cent tax 
which is really a tax on business growth — should 
be repealed, effective January 1, 1953. And a cut 
in the basic tax of 52 per cent on all corporate 
profits should come not much later. That is by all 
odds the most important single step toward assur- 
ing that business plans already made for capital 
investment in 1953, 1954 and 1955 are carried out. 
It is the most important single step toward sus- 
taining our present prosperity. 


Through its plans for continued expansion and 
improvement of its facilities, American business 
clearly points the way to avoid the depression 
that so many have feared — and the Communists 
have so ardently hoped — would follow the peak 
of defense mobilization. It will be a tragedy for 
our country and for Americans in every walk of 
life if we do not insist that business get the chance 
to follow this wise and constructive course. 


McGraw-Hill Publishing Company, Inc, 


*Note — A copy of the full report of this survey can be obtained by addressing: Department 
of Economics, McGraw-Hill Publishing Co., Inc., 330 West 42nd St., New York 36, N. Y. 














FOR LOW HYDROGEN ELECTRODES TAM 
Weldrod coatings with TAM Ruflux T increase the speed with which 3°10) 9) OL Ow BS 
a slag sets up while providing better slag control. Ruflux T is a 
compound containing approximately 91.5% ZrO and 5.4% SiOz. 
Mesh size is approximately 0.1% on 325 mesh. Detailed information TITANIUM ALLOY MFG. DIVISION 


is easily obtained by writing our New York City Office. Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
‘TAM and RUFLUX ore registered trademarks General Offices, Works and Research Laboratories: NIAGARA FALLS, W. Y 
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TORCH BODY 


GAS CUP 


TORCH HANDLE 


SWITCH CORD 


FLEXIBLE CONDUIT 


SWITCH LEVER 


ROD GUIDE NOZZLE WOZZLE BLOCK 


I—ARC TORCH for semiautomatic 


inert-are welding. Filler rod is 
fed through the flexible tube shown at bottom into the tungsten are 


2—WELDOR steers torch with one hand 
and has a hand free to rotate the work 


“Contour” Are Welding 


New semiautomatic equipment for inert-arc welding 


enables welds to follow the contours of curved or irregular objects. 


BY F. J. PILIA 


Development Engineer, Linde Air Products 


YONTOURED 
A blies can welded by a 
manual method that affords the ad- 
vantages of 


sheet-metal assem- 


now be 
mechanized welding. 
High-quality welds at a high rate of 
speed and low cost are also made 
possible. 

In this inert-are 
welding method, the coiled filler rod 
is fed through a flexible tube into the 
tungsten arc of a manually-guided 
torch (see Fig. 1). All that the weld- 
ing operator has to do is steer the 


semiautomatic 


moving torch. The feed is automatic, 
and the driven filler rod also provides 
the propelling force that moves the 
torch along the work. 


Up anp Down WELDING 


This new method of welding makes 
it possible to weld “up hill and down 
dale” 
sheet-metal assemblies as are shown 
in Fig. 2. Butt or lapped fillet joints 
made with equal ease, Plain- 


to follow the contours of such 


can be 
and stainless steels in thick- 
from 0.020 to 1x in. 


carbon 
nesses of are 
being welded with excellent results. 

The method of rod feed provides a 
high travel speed up to 100 ipm - 


54 


and a uniform arc length. The changes 
in arc heat distribution usually asso- 
ciated with an unsteady hand are all 
eliminated. The weld build-up can be 
controlled by the 
proper selection of rod size. 

Gaps formed by local irregularities 
in the spacing of the joint are com- 
mon plights in the welding of butt 
joints. With new semiautomatic inert- 
arc equipment, joints varying from 
a tight fit to a 3/32-in. gap in 0.037- 
in. thick welded at 
speeds of 50 ipm without changing 
the welding conditions. Of course, an 


very accurately 


steels can be 


irregular gap results in non-uniform 
build-up; the the gap the 
smaller the build-up. This latter fact 
is used to advantage in splicing sheet 
steel. A joint gap equal to the rod 
diameter produces a very flat weld, 
even slightly concave. Such a weld 
contour is highly desirable. 

Work of the operator is limited to: 
(1) striking an arc, (2) pressing a 
trigger (to start the filler rod feeding ) 
and (3) 
joint. The torch is manipulated by 
one hand instead of two. 


wider 


guiding the torch along the 


BeTTER BUMPER GUARDS 


An automobile bumper guard is an 
example of a contour that changes 


rapidly. Its shape prohibits the use 
of fully automatic welding. Bumper 
guards fabricated by the Industrial 
Stamping & Mfg. Co., Detroit, were 
originally metal-arc welded manually. 
Welding speed was 18 ipm; build-up 
was excessive; rejects had reached as 
high as 50% because of flux inclu- 
sions and porosity. With semiauto- 
matic inert-arc welding, welding 
speed was maintained at 49 ipm; re- 
jects were reduced first to 5%, then 
to 1%; build-up was lowered to about 
half the previous amount. 

The long contoured joint of auto- 
mobile fender and body is also made 
to order for semiautomatic inert-arc 
welding. Fully automatic apparatus 
cannot be used because of the joint 
contour, and manual welding is too 
slow. 

In the aviation industry, several 
semiautomatic inert-arc outfits are 
now fabricating parts for jet engines. 
Butt and lap joints are being made 
in both similar and dissimilar alloys. 
Other potential users are fabricators 
of dairy, kitchen and hospital equip- 
ment. For example, an improvement 
of the method is being applied to 
stainless-steel tanks 4 ft in diameter 
by 3 ft long. Welding time per tank 
is expected to be reduced by about 
30%. 
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Ask your welding supply dealer 


to show you the Atlas Line 


Zid Wi.winc Acckssorits co. 


FOF € Perm istON AVENUE FERNDALE 2a ( 
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For Railroad Cars 


POSITIONER engages, clamps, raises and rotates a 70-ton 
hopper car to permit finish welding by submerged-are means 


Photo from Pandjiris Weldment Co 


PEDESTAL 


For Diesei Locomotives 


at rear stands at higher elevation 


to tilt the weldment at an angle of 45 degrees 


Positioners Grow Bigger 


ig mange of weldments has long 
been recognized as a means of 
reducing fabricating costs. Position- 
ing makes it possible to use larger 
electrodes. higher currents and fewer 
passes. Improved quality comes with 
welding. which affords 
better control of the weld puddle to 


assure stronger, 


downhand 


neater and more uni- 
form beads and fillets. 

Because of their very large sizes 
or awkward shapes, some weldments 
were considered to be impossible to 
position. Engineering ingenuity, how- 
ever, has pushed aside such false as- 
sumptions. Size doesn’t seem to be a 
limiting factor, as you can see from 
the weldments pictured on this page. 
The 70-ton hopper car at the left is 
at the Pressed Steel Car Co. plant. 
Mt. Vernon, Ill, while the Diesel A- 
frame pictured on the right is tilted 
for the Baldwin-Lima- 


Hamilton plant in Philadelphia. 


welding at 


PosiTionInGc Hopper Cars 


The cars are tacked together before 
rolled to the positioner. After 
the car has been located, it is clamped 
by air cylinders, which operate the 


being 


outriggers on the positioner. Raising 
and rotating are then accomplished 
by means of pushbuttons. 

The cars are rolled to the positioner 
on their own trucks. Then trucks are 
removed for 


positioning. The entire 


56 


operation—engaging the car, raising 


it, removing the trucks. rotating the 
car 360 deg. lowering 
back on the trucks—may be ac- 
complished in less than three min- 
utes. Entry of a car is made possible 


and _ placing 
cal 


by raising the entire clamping fixture 
sufficiently high to clear the top of the 
car as it is rolled into position. No 
damage can occur to the trucks since 
the car is raised clear before rotation. 

By utilizing this positioner, it was 
possible to reduce a crew of eight men 
formerly required to turn the car to 
a crew of two men. Time required 
for the welding was reduced from 
hours to minutes. Approximately 300 
feet of welding is accomplished in 
17 minutes by ten weldors with manual 
are equipment and twelve weldors 
with semiautomatic submerged-arc 
equipment. Production was increased 
around 50°% with only one-third the 
labor. 

By eliminating dependency on 
overhead crane service, it was pos- 
sible to time-study each operation ac- 
curately and calculate production on 
a predetermined rate. 

INCLINED FIXTURE FOR A-FRAMES 
The A-frame of the Baldwin-West- 
inghouse locomotive Diesel is fabri- 
cated from plates 3g to 4 in. thick. 
This is mostly a routine arc-welding 
operation, according to C. D. Lentz, 


manager of the manufacturing engi- 
neering dept. of the Baldwin-Lima- 
Hamilton Corp. At the beginning, the 
project was analyzed from the stand- 
points of maintenance cost, hazards of 
scaffolding and convenience of the 
weldors. The analysis led to the de- 
sign and construction of an inclined 
fixture that can be rotated and locked 
at any angle required. 

{ stand was built of welded steel 
plate to provide a bedplate to which 
the work can be clamped. This fixture 
was then mounted on pedestals, one 
of which stands at a higher elevation 
than the other. The difference in 
heights calculated to tilt the 
frame at an angle of 45 deg. The fix- 
ture is counterbalanced to facilitate 
rotation by hand, and a notched disk 
and dog hold it securely in any posi- 
tion. A large handwheel made of 
welded pipe sections provides the nec- 
essary leverage for turning the fixture 
and workpiece. 


was 


To give weldors easy access to all 
parts of the work, a sliding stairway 
was built along each side at the same 
angle as the fixture. Using these stair- 
ways, weldors can get at any part or 
section. The stairways, constructed of 
sheet steel, are mounted on supports 
made from sections of pipe welded to- 
gether and fitted with handrails. Each 
stairway can be moved sideways to 
clear the engine frame when it lays 
on its side. 
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Phe 


read 


MAINE « 


Saves 19 
Shutdowns 


surface of the 5-ft. long mixer blades 

sith HAysrTeLuire tungsten carbide 

yplied by the metallie-are process. This 

eased the life of the blades from Cast steel concrete mixer blades, used in the production 
to 20 months, of concrete blocks, had to be replaced every 4 or 5 weeks 
when running 3 shifts a day, 6 days a week. Besides the high 
cost of the new blades, there was the added expense of in- 
stallation and lost production time while the mixer was 
being repaired. 

The life of the blades was increased to at least 20 months, 
by coating their surface with a | s-in. deposit of HAYSTELLITE 
tungsten carbide tube rod by the metallic-are process. The 
long service life of the hard-faced blades helps to maintain 
continuous production without frequent and costly shut- 
downs for the replacement of worn blades. 

For complete information on hard-facing, including 
descriptions of the various Haynes alloy rods and the 
method of selecting the right rod to combat your wear 


faced blades on this 21] cu. ft. mixer have 


. Otin s lone an cant heel bled problem, write for the 10-page booklet, “Haynes Alloys 
sted: imes as long as cast steel blades, d 


yeu. yd. of concrete daily, 6 days a week. Hard-Facing Manual.” 





Haynes Stellite Company 


A Division of 
Union Carbide and Carbon Corporation 
TRADE-MARK i 


General Offices and Works, Kokomo, Indiana 


; Sales Offices 
& “ Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York—San Francisco— Tulsa 


are trade-marks of Union Carbide and Carbon Corporation 
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on the job pe 


Photo from 


CENTRALLY 
this 


welders 


hatch 


located are 


protective wall. Note 


A Wall of Welders 
\ SPECIAL protective rack, convenient- 
lv located in the welding shop of the 
Chicago Bridge and lron Company’s 
Chicago plant, holds 16 are welders 
in readily available batteries of eight. 
act essible 
from both sides of the rack. They are 
protec ted by a cross plate on the top 
of the rack. their 


guarded when not in use by hinged 


The welding machines are 


and controls are 


hatches (see picture al top left). 

As the rack runs down the 
of the shop, only half the amount of 
cable that is needed to stretch from 


center 


one wall to the other wall will ever be 
required, The company estimates an 
around 30%. 


installation saving of 


Package for X-Raying 
X-RAY equipment is shock-mounted in 
a welded steel cubicle at a large east- 
Controls for the 140.- 
OQ00-volt X-ray package are located in 
the front of the the high- 
voltage installed 


control 


ern shipyard 


cubicle: 
transtormer is 
behind the 


im- 
mediately cabi- 
the 
behind the control 
cabinet is used for storage of the 


cable the X-ray tubehead. The 


steel cubicle has lifting eyes welded to 


net, and a compartment above 


transformer and 


and 


its top, permitting a crane to pick it 
up and move it to any Inspection site. 

The picture at top right shows how 
the 140,000-volt tube is being used to 
radiograph a weld joining deck plates. 
Even slight imperfections in critical 
hull welds might serve as concentra 


58 


are 
covers 


General Electric Co 


inside 
controls 


mounted 
over 


tion points for stresses. X-ray inspec ° 
tion aids in eliminating such defects 
and in improvement of weld quality. 


Voltmeter Checks Weld Quality 


Hatfield 
How voltage variations across the arc 


By George A. 


serve as an indicator of weld quality 
may be seen from an inspection of the 
two graphs at the right. Figure 1 
shows the voltage pattern of a sound 
and 
Fig. 2 the voltage pattern of an un- 
successful weld. The particular diffi- 
culty in Fig. 2 is lack of root penetra- 
tion. The bottom of the groove was 
filled with flux so that the result was 


two-pass submerged-are weld, 


actually a one-pass instead of a two- 
pass weld, 

At National Supply Co., we have 
adopted the use of a recording volt- 
meter to check the quality of auto- 
matic welds. Since the are and bead 
are both hidden from the operator 
who is the automatic sub- 
merged-are welding, he cannot check 
the work or 
erratic 


doing 


make adjustments for 
while the 
being made. What we 


behavior weld is 


wanted and 
needed was some indication that we 
could either 
harmful or merely incidental depar- 
tures from normal. 


interpret in terms of 


{ joint committee from our weld 
shop and plant electrical department 
investigated several suggested meth- 
ods and came up with the idea of 
measuring — the 


voltage variation 


*Production superintendent, The Nation- 
al Supply Co., Torrance, Calif 


ANHER 
X-RAY 


140 G08 VOLTS 
whe ay 


Photo from Westinghouse Electric Corp 


LIFTING eyes on top of steel cubicle enable X-ray con- 
trols and other equipment to be moved as a unit 


PartNo 6/3/62 

SO 49526 -Pte*38 
Deore: 4/2/57 
VOLTAGE PATTERN OF 
4 Sound2 Pass WELD. 








ad J 
2—PATTERN of an unsuccessful weld 
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Take advantage of exclusive 
P&H AC Dial-lectric principle 


ive your produc 


— with safe, open-circuit voltage... easy, 
quick-start arc... time-saving, built-in 
remote control ...compact AC design 


Armor plate welding calls for low-hydrogen or stainless steel 
electrodes. P&H, pioneer in the low-hydrogen field, also offers 
the AC welder that gives you the best weldability with these 
rods — for greater production. 


Your men like the P&H AC Dial-lectric — like its safety 
under the most adverse conditions; like the easy, quick-start 
arc, the elimination of arc-blow. And they get more done! 
Get sounder, better looking welds in less time, thanks to built- 
in remote control which lets them select the right heat at the 
work, turns walking time into welding time. 


Because these welders pee arm pon such a lift, P&H has 
stepped up its delivery schedules to meet defense demands 
without delay. Get your production rolling in high gear. 
Order your P&H AC Welders today, Capacities up to 650 
amps. Take advantage of this delivery situation while it lasts. 


WELDING DIVISION 


4513 W. National @ Milwaukee 14, Wis. 


BARN 
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NO 

MATTER 

WHAT 
METALS... 


SILVER 
COPPER 
BRASS 
STAINLESS STEEL 
BRONZE 
STEEL 
NICKEL 
CHROME ALLOYS 
GOLD 
TOOL STEEL 
CARBIDE 
yINCONEL 
ETC. 


GB FLUXES 


@ 


there’s a 


silver brazing 
alloy and flux 


olaaleliatehilelamialeli 


Every day more and more fabri- 
cators are learning that GB Sil- 
ver Solder with GB Flux makes 
an unbeatable production team 
for low temperature brazing. 


From the GB line of six standard silver solders 
you can select the one which will fully meet 
your production specifications. Yes, with 
GB Silver Solders you get sound, low-cost joints 
on virtually any ferrous or non-ferrous metal. 


GB Standard Silver Solders: 


GB No. 50 Silver Solder, melting range 1160-1175°F 
GB No. SON Silver Solder, melting range 1240-1260°F 
GB No. 45 Silver Solder, melting range 1125-1145°F 
GB No. 41 Silver Solder, melting range 1125-1160°F 
GB No. 35 Silver Solder, melting range 1130-1270°F 
GB No. 31 Silver Solder, melting range 1130-1300°F 


For special jobs where special silver solders are 
required, GB offers you competent technical 
assistance, backed by over 80 years of experi- 
ence in alloying and refining precious metals 


The physical properties and 
appearance of a brazed joint 
are controlled to alarge degree 
by the flux which is used. For 
this reason it will pay you to 
team-up GB Flux with GB Sil- 
ver Solder — they were devel- 
oped to produce maximum 
results when used together 


GB DATA BOOK 


Here's real factual data on all 
of the important phases of low 
temperoture brazing. You can 
get a free copy from your GB 
Distributor — Write us and a 
copy will be forwarded to you 


GOLDSMITH BROS. SMELTING AND REFINING 
1304 W. 59th Street, Chicago 36, Illinois 
Suppliers of Precious Metals to Industry Since 1867 


Recording Voltmeter ... from 58 
across the arc. This was done by con- 
necting a strip-chart recording volt- 
meter across the electrode and work. 

Both the part being welded and its 
chart pattern are numbered. If the 
chart deviates from a “normal” pat- 
tern, the part is forwarded to the 
testing laboratory to be X-rayed. The 
recording voltmeter is successfully 
providing us with pictures of welds 
that match the X-ray tests. 

As a means of reducing X-ray ex- 
aminations, we are gradually building 
up an album of records by attaching 
the voltmeter chart to its correspond- 
ing X-ray film together with a state- 
ment of facts bearing on the case. As 
the album library grows. we will be 
able to identify many of the variations 
on the voltmeter chart without mak- 
ing X-rays. 


* * 


Damaged Slag Pots Repaired 
VITAL to steelmaking, the slag pots 
| of open-hearth furnaces undergo hard 
service. A new repair technique makes 
use of semiautomatic submerged-arc 


} welding to repail cracks and _ holes. 


The defective area in the cast steel 
pot is either grooved with a flame- 
gouging tip or cut out. A replacement 
section is joined into place by manual 
are welding; the manual are welds 
provide a backing for the submerged- 
are welding, done as shown in the pic- 
ture below. 

The method is said to be seven to 


| eight times faster than other repair 


methods for the pots. It also saves 


| considerable money. A new slag pot. 


if available. would cost $1,100; re- 
pair expense varies from $20 to $150. 


SEMIAUTOMATIC = submerged- 
are equipment is used to weld in 
sections to repair steel slag pots 
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You can weld in very close quarters with this 200-amp torch by reducing the extension cap from 3%" to %4"’. 


G-E Inert-Arc Torches and Tungsten 
Reduce Costs, Improve Weld Quality 


VERSATILE 200-AMP 


INERT-ARC TORCH 


FEATURES EASY, ECONOMICAL OPERATION 


Efficient use of gas and ease of opera- 
you high-quality welds at 
with the 200-amp G-E Inert- 


tion assure 
lowest cost 
Arc tor 

] your application—stainless, 
Inconel* or any of 
weld metals—you’ll find this 
torch is cooler 
, lasts longer, and assures maxi- 
igsten life 
ngth of tungsten can be adjusted 
means of the 
Furthermore, you 


rnico, 


easy -to-use 


tter of seconds by 
» control knob 


You can weld better and faster with one of the 
eight types of G-E Inert-Arc torches rated 15-800 
amps, air- or water-cooled. 


can reduce stub-end loss to only 1% 
inches. 

When damage to the nozzle occurs, the 
new nozzle design permits refinishing many 
times without affecting the orifice size 

Available in a continuous rating of 200 
amps, this torch comes equipped with 
20-foot cables, enabling you to cover 
over 1000 square feet of floor area. For 
cost savings and increased production 
on your toughest Inert-Arc jobs, try the 
G-E 200-amp torch! 


* Reg. trademark, International Nickel Co 


G-E TUNGSTEN IS 99.9% PURE, GIVES 
STABLE ARC, MAXIMUM LIFE 

For neat-appearing welds of highest 
quality, try G-E tungsten on your next 
Inert-Arc welding job 

Because G-E tungsten is 99.9% 
and has an extremely high melting point, 
you get a stable arc, clean, uncontami 
nated welds and maximum tungsten life. 
G-E tungsten is available in diameters 
from .040 to '4 inch, and in lengths from 
3 to 24 inches. 


HI-THORIA GIVES 10 TIMES NORMAL 
LIFE, WON'T “‘BALL UP”’ 

Cut welding costs and improve ro 
quality on your straight-polarity 


pure 


TH] 


Hi-Thoria tungsten (right) resists contamination 
and balling up usually experienced with ordi- 
nary tungsten on DC. 


Inert-Arc welding by using Hi-Thoria 
tungsten. Hi-Thoria won’t “ball up” on 
the end. Hi-Thoria resists contamination, 
thus reducing operator idle time. Hi 
Thoria also provides a very stable arc 
over a wide current range, and actually 
lasts more than ten times as long as 
ordinary tungsten! 


See your nearest G-E Welding Dis- 
tributor for a complete line of water- and 
air-cooled Inert-Are torches, plain and 
Hi-Thoria tungsten. He also 
welders, electrodes accessories to 
meet all your welding needs. You can 
find his name by looking for General 
Electric under ‘“‘Welding Equipment” in 
the yellow pages of your telephone 
directory. 


carries 
and 


GENERAL @® ELECTRIC 





New Products... 


SEMI-PORTABLE oxygen generator makes two tons per 
day of 99.5% pure oxygen. It measures 8 by 7% by 10 ft 


Develop Portable 

Oxygen Generator 
= > 

251 \ SIMPLIFIED 


oxygen 


semiportable 
said to 
produce two tons per day of 99.5% 
pure oxygen. Taking a space 8 by 
714 by 10 ft, it requires only air and 
power for its operation. 


generator 1s 


Operating cost of the generator is 
said to run 5 and 10 cents 
per 100 cu ft, depending on power, 
labor and water. 


between 


In principle, it produces oxygen 
and nitrogen at atmospheric temper- 
ature in this way: 

(1) free air is compressed to 160- 
180 psi; (2) water and carbon diox- 
ide frozen out of the air in a 
three-part heat exchanger; (3) the 
chilled air is expanded; (4) the cold 
air is liquefied and distilled. 

Nine years of research and devel- 
opment were required to build this 
generator. Uses for it are foreseen in 
the metalworking. steel, glass, chemi- 
cal and process industries. 


Joy Mrc. Co 


* * * 


Valve for Air Masks 


BS 4 new MSA continuous con- 
oe Fe ° 
trol valve air flow 


from a compressed air source to an 


regulates 


operator who is using an air-supplied 
welding helmet. an abrasive mask o1 
an helmet. Chemical cart- 
ridges can be inserted to aid in air 
purification. Valve assembly consists 
of three parts: cartridge 
container and air-flow check valve. 
MINE SAFETY APPLIANCES Co. 


abrasive 


cartridge, 


—_—_— /0F? carom > 


77 


Laminated Fabric Helmet 
253 A COMPLETELY new Jackson 


helmet has a one-piece molded, 
laminated fabric shell. Phenolic im- 
pregnated, this thermosetting material 
is claimed to be resistant to high heat. 
to be more moisture resistant and to 
resist 3.000 volts in electrical conduc- 
tivity tests. 

A special slot on the side of the lens 
holder permits cover plates to be slid 
out without disturbing the lens or fil- 
ter glass. There are no gaskets or oth- 
er parts to come loose. Both the lens 
and the cover plate are held securely 
by steel springs. 

The headband is made of smooth 
plastic that is easy to wash and steril- 
ize. Oval in shape and quickly adjust- 
able, it will fit any head size. 

The shell is hinged on manually 
adjustable friction pivots that have 
concealed springs for holding it at any 
angle. 

Jackson Propucts. 


If you would like more information on any of these products, 


COMPRESSOR for acetylene cylinder filling plants has 
three cooling stages. A water bath covers moving parts 


New Acetylene 
Compressor 
254 A SPECIALLY designed new 
acetylene compressor for cyl- 
inder filling plants, the Sight Feed 
Model M-1, is claimed to be unusually 
efficient and safe in operation. It will 
be a component part of Sight Feed’s 
complete acetylene plants, which em- 
ploy the company’s “A-Twin” me- 
dium-pressure generators. No 
holder is needed on these installations. 

The M-1 is a 4-cylinder, 3-stage 
compressor that operates inside a wa- 
ter filled tank, to keep the acetylene 
cool. In conjunction with the com- 
pressor, a fore-cooler, inter-cooler 
and after-cooler chill the gas in each 
stage. Condensation and oil traps re- 
move impurities from each cooling 
coil. 

Capacity of the compressor is 750 
cfh, at 375 rpm. An electric motor 
drives it. 

THE Sicht Feep GENERATOR Co. 


gas 


Grinding Wheel Mount 
255 Berter finishes on portable 
mere . . . 

grinding operations are claimed 
for a new grinding wheel mounting. 
It is said to dampen vibration, the 
major factor in producing uneven fin- 
ishes. Greater wheel life and reduced 
operator fatigue are additional ad- 
vantages claimed for the new mount- 
ing. which can be used on all types of 
portable tools, tool and cutter grind- 
ers and bench grinders. 


Cuicaco WHEEL & Mec. Co. 


use the cards on pages 17-18 
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Furnace Brazing Aid 
256 A siMpce attachment for small 
furnaces enables brazing or 
heat treating to be done in hydrogen 
or other atmospheres. A “cartridge” 
charged with the desired atmosphere 
is inserted into the furnace after work- 
pieces have loaded. The cart- 
ridge is inserted into and removed 
from the furnace by a mechanical 
truck, 

The cartridge is carefully engi- 
neered to allow charging and main- 
taining of the protective atmosphere 
at a cost of only a few cents per heat. 
After the heat cycle is completed, the 
entire load can be quenched in air or 
in liquid. All operations are said to 
be simple enough for even untrained 
personnel. 

\. D. ALpine, Inc. 


been 


X-Ray Film Illuminator 
ye 


A new “Circline” illuminator 
for easy viewing of industrial 
X-ray films can be wall-mounted, wall- 
recessed or set up on a movable stand. 
Four films 14 by 17 in. may be viewed 
side by side on the illuminator, which 
has a 56-in. wide screen. Size of the 
illuminator 2016 by 7 in. 


deep. 


is 57 by 


For easy servicing, the viewer can 
be opened from the front. The mobile 
stand on which it can be mounted has 
a drawer for holding rulers, protrac- 
tors, pencils and other tools. 
Co., 


GENERAL ELECTRIC 


Dept. 


X-Ray 


Wipe-on Rust Cleaner 
6 5 A NEW metal cleaner, “Rust- 
_ clean-12,” is claimed to re- 
move rust, tarnish and light oil, also 
to form a phosphate base for organic 
paints. It can be applied by sponge or 
brush to dirty steel, iron, aluminum, 
copper, zinc and cadmium. 
“Rustclean-15” is a more concen- 
trated cleaner that should be used in 
an immersion process in a stainless 
steel or rubber-lined tank. It is most 
effective when heated to 160 F. Spe- 
cial “inhibited” grades of the cleaner 
are available for treating gauges, in- 
struments and interlocking parts. 
OcTAGON Process, INc. 


If you would like more information on any of these products, 


Portable Spot Welder 
259 “EATURES of a new portable 
Pp 


spot welder, the “Uniweld 
Model 275”, include an improved tog- 
gle lever design for greater forging 
pressure, an automatic welding switch 
and a semiautomatic timing control. 
Capacity is 44-in. combined thickness 
of either mild or stainless steel and 
'g in. on aluminum. 

Welding of the workpieces takes 
place when the automatic switch con- 
nected to the toggle linkage is tripped 
by maximum forging pressure. Cur- 
rent flow is stopped by slightly releas- 
ing the welder handle to cut out the 
switch. Pressure is maintained on the 
cooling weld, however. 

The “Uniweld Model 275” can be 
operated from 200 to 240 volt power 
sources having 50-60 cycle single- 
phase current. A 50-amp fuse is rec- 
ommended. The welder comes com- 
plete with 6-in. long electrode arms, 
set of tips, 10-ft cable and ground 
cable. Distributorships are available. 

WELDING SERVICE AND SUPPLIES 
Co. 


Power Press Brakes 
26() Wet vesicnep construction 
and operating features recom- 
mend the 1500 and 2000 Series of 
“Metalworker” press brakes made by 
Airtherm. The main frame, for in- 
stance, is a single welded structure, 
incorporating housing plates, bed, 
head plate and ram guide. A single- 
plate friction clutch integral with the 
fly wheel was specially designed for 
press brake application. The ram is 
a deep-section rolled steel plate that 
minimizes deflection to a maximum 
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of 0.001 in. per foot of length at full 
capacity. 

The ram adjustment units are 
“counterphased.” One turns clock- 
wise, the other counterclockwise to 
cancel thrust loads. 

The largest 1500 series brake can 
bend 18-gage mild-steel plates 10 ft 
long over a %g in. 90-deg die, or 10 
gage mild steel 4 ft long over a 14 
in. 90-deg die. The biggest 2000 series 
brake can bend 3/16-in. plate 4 ft 
long over a 114-in. 90-deg die. 

AIRTHERM Mpc. Co, 


OLD STYLE 


New Holder Trigger 


261 Triccer of the “Ben-Nek” 

electrode holder, Model BN-T, 
is designed for easier opening of the 
jaws to reload electrodes. The new 
trigger gives greater leverage with 
less hand pressure. 

Outstanding features continued in 
the new model holder are lever-action 
mechanism that eliminates coil or 
flat springs, a square flash guard to 
prevent rolling of holder when not in 
use, fully insulated jaws and a pat- 
ented angle head that allows use of 
electrodes down to 2-in. stubs. 

Ben-Nek Hovper, INc. 


Wax Grinding Lubricant 
262 Use of “Stik-Wax,” a new 
solid wax for lubrication, is 

claimed to greatly extend the life of 
grinding wheels, drills, saws and cut- 
ting tools. The wax can be applied 
manually or automatically. This lubri- 
cant results in a smoother finish after 
grinding or sanding metal surfaces 
and almost eliminates burrs on cut or 
drilled surfaces, claims the manufac- 
turer. 

S. C. Jounson & Son, INc., Indus- 
trial Products Dept. 

(More New Products on Page 93) 


use the cards on pages 17-18 











These 48-inch dia. jet valves with Monel overlay 
seats were built according to specifications of the 
Bureau of Reclamation for the Missouri Basin Pro- 
ject. They were fabricated by the Pacific Engineering 
Company, Alameda, Calif., along with other hy- 
fraulie gears for the project. 


50 pounds of Monel Overlay 


give 10-ton valves durable seats 


These 18” diameter jet valves for the Boysen Dam, 
Wyoming. are designed with special features to 


reduce cavitation. 


And one of the most important features of the 


design is the Monel-faced valve seat. 


The Pacifie Coast Engineering Company, fabri- 


cators of the ten-ton valves. made the seats this way: 


Kirst they machined a circumferential groove 
around the interior of the valve body in the position 
where the seat was to be. Then they built up Monel 
weld metal in the groove 
Monel electrodes for each valve. Finally they ma- 
chined the excess weld metal down to conform to 


the specifications of the design. 


TRADE mate 


using 50 pounds of 


Why did the engineers specify Monel overlay? 
For three good reasons: 


@ Its high resistance to cavitation and erosion as 


well as corrosion. 


Its ability to fuse well with the steel of the 


valve body without cracking. 


m= Its good non-galling characteristics when in 


contact with the bronze ring on the needle nose. 


You, too, can depend on Monel electrodes for 
sound, machinable overlays which resist corrosion 
and erosion. 


Right now, Inco welding materials are on extended de- 
livery because defense needs require so much. Therefore, 
it will pay you to keep in touch with your distributor re- 
garding available supplies. And remember, Inco’s Technical 
Service Section is always ready to help you with your special 


welding problems. Just write giving full details. 


THE INTERNATIONAL NICKEL COMPANY, INC, 
67 Wall Street, New York 5,N.Y. 
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To the advantages named in Mr. Thompson’s unsolicited letter, 
important as they are, we must add another that might not be 
obvious to those who have never used a Harris Automatic Torch. 
That is, in nine years of continuous operation the thumb control 
lever (circled at right) must have been actuated many thousands 
of times. Each and every time it saved money. Using it to restore 
the full flame from pilot light eliminates the time, motions and 
gases wasted in flame adjustment of a standard torch. Using the 
thumb control to shut off the full flame saves oxygen and acety- 
lene that is wasted when the full flame burns but is not applied 
to work. All these things combine to yield a tremendous return 
on torch investment. 

Harris Distributors, located in all principal Cities, are at your 
service. There's no better time than now to act! 


THE HARRIS CALORIFIC COMPANY 


Cleveland 2, Ohio 


orn OG THE METAL INDUSTRY SINCE 1905 
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BRAZILIAN electric motor factory has arched roof trus- 
ses made from welded concrete reinforcing rods bent 
to proper shape. Note triangular section of arches 


3-day 


NEWS 


Weld Reinforcing Rods 
into Structural Shapes 


WELDED steel construction is coming 
into prominence at Sa6 Paulo, Brazil, 
through the efforts of two engineers, 
Humberto Nobre Mendes and Josef 
Grabenwerger. An unusual display of 
their ideas is shown in the picture at 
the top of the page. The structure will 
be the Arno electric motor factory. 
Steel reinforcing rods, ordinarily 
used in concrete work, were arc 
welded into structural members of 
triangular cross section. Individual 
rods are bent to form diagonal shapes 
which are then joined in pairs and 
trios to make light strong roof mem- 
bers. The roof frame is a continuous 
structure, which is covered with cor- 
rugated asbestos cement sheathing. 
Both arched and flat-angled frames 
are built, according to observers. 


McGraw-Hill World News 


* © * 


British Use Radon 
for Gamma-Ray Inspection 


SUCCESSFUL use of a radioactive gas, 
radon, as a gamma-ray source for in- 
specting welded pressure vessels has 
been announced in Britain. According 
to Mr. C. B. Fergusson of G. A. Har- 
vey and Co., London, radon has given 


-good pictures on 3-in. steel walls. 


Use of this radiation source was 
prompted by a need for the inspec- 
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tion of weldments having a greater 
wall thickness than 2 in. The Harvey 
Co. had been using 140-kv and 250- 
kv X-ray machines for the latter work. 
When fabricators began to make ves- 
sels with thicker walls, it looked as 
though costly investments for larger 
X-ray equipment would be needed. 
Nearness of a radioactive isotope 
supply center at Amersham influenced 
the decision of the Harvey Co. to try 
to use the gamma ray method, since 
the half-life of radon is quite short. 
Discussing Mr. Fergusson’s ac- 
count of the gammagraphs, England’s 
Chemical Trade Journal has suggest- 
ed that they seem to require consider- 
able care in interpretation. In some 
cases, X-rays appear to give more 
positive indication of hairline cracks 
than do the gamma rays, said the 

magazine. 
McGraw-Hill World News 


* * * 


Steel Sales Stages Clinics 
at Milwaukee and Minneapolis 


STEEL Sales Corp. will sponsor two 
separate three-day welding clincs at 
its newly completed warehouses in 
Milwaukee and Minneapolis. For the 
Milwaukee show, dates are April 16- 
18; place, the new Steel Sales Co. of 
Wisconsin building at 2400 West Cor- 
nell Street. An equally big show will 
be put on at the Steel Sales Minne- 
sota warehouse, 401 Harding St.. 


10> 


3-DAY WELDING CLINIC, April 23-25, will be held by 
Steel Sales Corp. in Minneapolis. It follows the firm’s 
Milwaukee clinic scheduled for April 16-18 


N.E., Minneapolis, from April 23 
to 25. 

Daily demonstrations of arc, oxy- 
acetylene and inert-arec welding and 
aluminum, bronze and silver brazing 
will be conducted by welding special- 
ists. Booths have been reserved by The 
International Nickel Co., Inc.; Alu- 
minum Company of America, Revere 
Copper and Brass, Crucible Steel 
Company of America, Allis-Chalmers. 
National Cylinder Gas Co., American 
Platinum Works, and others. 

Visitors are urged to bring knotty 
welding and brazing problems to both 
the Milwaukee and Minneapolis clin- 
ics. Special skills needed for cer- 
tain alloy steels, clad metals, non- 
ferrous materials or cast iron will 
be clearly explained. Open forum 
discussions and question-and-answer 
sessions will be held every day. 
Movies and slides will also be ex- 
hibited. 

The first day of each show will run 
from 1 to 10 p.m. On the second day. 
the clinics run from 10 a.m. to 10 
p.-m.; on the third day from 10 a.m. 
to © p.m. : 


* - 


Paper Thermometers 
Measure up to 500 F 


THERMAL indicators made of paper 
that are capable of instant tempera- 
ture readings from 115 to 500 F have 
been developed by the Army Quarter- 
master Corps. The thermometer con- 
sists of a coating of white pigment on 
black paper. The white pigment melts 
into the paper base at a definite tem- 
perature, leaving only the black back- 
ground. Since the indicators are 
black-and-white. they are suitable for 
use by color-blind persons. The cost 
of such thermometers is said to be 
but a few cents each. 
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Salesman Tixns death... 
Dolves Welding Riddle 


TROUBLE struck a large Midwestern 

“ company producing supply tanks for 

Naval Ordnance hydraulic systems. Pin 

holes were appearing in welds joining 
fittings to the tanks. 

The M&T sales engineer, called in to 
assist, ran many tests—discovered that 
fittings and tanks were of stainless steel 
of different chemical content. Tanks 
were made from 10 gauge columbium 
-modified 18-8, but fittings had been 
machined from selenium-bearing stain- 
less to secure better machining prop- 
erties. 


RECOMMENDED: Use of Murex lime- 
coated stainless electrodes in place of 
_titanium-coated electrodes to prevent 
formation of gas in welds involving the 
selenium steel. 


RESULT: Porosity arrested—production 
resumed—Case Closed! 


Your nearby Mé&T representative is qualified 
to give genuine assistance on any welding prob- 
lem. Call on him when you need help. Make use 
of his broad background of experience in every 
phase of welding. 


Elechodes 
whic Welders + rbecessorves 


METAL & THERMIT CORPORATION io East 42nd Street, New York 17, N. Y. 
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A Low Pressure 


ACETYLENE 
PRODUCING 
PLANT 


that Charges up to 
160 CYLINDERS 
oat ONE TIME 


LOW PRESSURE 


GENERATOR 


This 600-lb. acetylene generator fits 
into the above plant assembly. It 
stands out as one of the safest plants 
manufactured. Automatic controls 
minimize operating personnel. Rated 
capacity of the generator and plant 
assembly is 2700 cu. ft. per hour. The 
other units are designed for maxi- 


mum production at minimum costs. 


INVITE 
YOUR 
INQUIRIES 


CONSULTING - 


A 2 
Sign 
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f? 
WE INDEPENDENT reign Co 


+ RESEARCH 


O’FALLON 5, ILLINOIS 





SCHEMATIC 
PLANT ASSEMBLY 


SHOWING LOCATION OF UNITS 
THAT MAKE UP THE PLANT 
This plant layout provides sim- 
plest operation at low production 
costs. Compact design allows 
operator to watch all operations 


at all times. 


MPANY, Inc. 


CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE - OXYGEN - HYDROGEN - NITROGEN 





Herman C, Phelps Joins 


Welding Engineer Staff 
NEw eastern editor of THE WELDING 
ENGINEER is Herman C. Phelps. In 
this capacity, he replaces Jack Medoff, 
who becomes a con- 
tributing editor 
while he returns to 
New York Universi- 
ty to obtain his Doc- 
tor’s degree in metal- 
lurgical engineering. 
Mr. Phelps brings 
to his editorial post 
more than 11 years’ 
experience asa 
welding engineer, welding instructor 
and welding equipment sales execu- 
tive. From 1941 to 1943 he was a 
coppersmith supervisor at the Puget 
Sound Bridge and Dredge Co., Seat- 
tle. Promoted to engineer with the 
firm in 1943, he took part in all tests 
and trial runs of the ships commis- 
sioned at his yard until 1945. From 
1945 to 1946 he traveled the Pacific 
Coast as a welding specialist for 
Eutectic Welding Alloys Corp. 
Joining All-State’ Welding Alloys 
Company in 1946, he became region- 
al manager for 11 western states. In 
1948, he was promoted to sales mana- 
ger for All-State and transferred to 
New York City where he covered 
the middle and eastern states. From 
1950 until recently, he managed his 
own aluminum and alloy business. 
During the war he also taught 
night classes in silver brazing, weld- 
ing, soldering and lead burning un- 
der the supervision of the Seattle Pub- 
lic Schools. He has made numerous 
talks and demonstrations all over the 
country on welding and brazing of 
all types of metals. 
Mr. Phelps will be located at 330 
West 42nd St.. New York City 36. 


Joint Technical Meeting 
in New York, Feb. 19 


\ JOINT technical meeting was held 
by the New York Metropolitan sec- 
tion of the Society of Naval Archi- 
tects and Marine Engineers and the 
New York Section of the American 
Welding Society on Tuesday, Febru- 
ary 19. 

\ paper on the subject of “Metal- 
lurgy and Welding in Modern Tur- 
bine Design™ was read by Norman 
L. Mochel. chief metallurgist of the 
steam turbine division, Westinghouse 
Electric Corp. The meeting was pre- 
sided over by Douglas C. MacMillian. 
chairman of the Naval Architects New 
York section and chief engineer for 
George G. Sharp, Inc., ship de- 


signers. 
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Here's another reason why 


Ey. | 


‘ 


the ‘Specs’ 


call for ‘“WELDOLETS” 


¥ Sle 


"as 


. The WeldOlet is a Welding Fitting 


rather than a hand-made reinforce- 
ment of a hand-made joint. It is both 
a mechanical and a pressure member. 


. The self-aligning, shaped and beveled WeldOlet is 


equally adaptable for shop or field fabrication. Its 
employment eliminates the need for additional 
reinforcement. 


. Production economy is realized by employment ot 


WeldOlet construction which speeds up installation 
time in both shop and field fabrication. Only two 
welds are required to install WeldOlets. 


. The WeldOlet type of construction inherently pro- 


vides sufficient reinforcement in accordance with 
Code requirements to meet or surpass the maxi- 
mum services of whatever weight pipe is used. To 
facilitate determination of where it is necessary to 
reinforce or to use a WeldOlet, the new Bonney 
catalog W-3 features time-saving data on this subject. 


. Dimensional advantages of WeldOlets allow closer 


manifolding and cross combinations and provide 
improved flow conditions. 


CANADIAN REPRESENTATIVE 
Sterling Steel Co., Ltd. 


267 Davenport Road 


Toronto 1, Canada 


EXPORT DISTRIBUTOR 


National Supply Co. Export Div. 
600 Fifth Ave., New York 20, N.Y, 
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. Precious pipe is wasted in making 


reinforcing rings or pads. 


. Reinforcing rings can be cumbersome to handle 


and clumsy to fit in both shop and field fabrication. 


. Excessive welding is necessary to complete branch 


reinforcing requirements according to Code pro- 
visions when rings or pads are used. Three separate 
welds are required. This slows down piece produc- 
tion time in both shop and field fabrication. 


. Lengthy calculations are necessary to determine 


the amount of reinforcing required when designing 
for ring or pad reinforcement. 


The Bonney Catalog No. W-3 will show you why 
WeldOlet Welding Fittings offer the quickest, safest 
and most economical method of establishing and 
maintaining 100% pipe strength at branch connec- 
tions in accordance with Code provisions. Write 
for your free copy. 


BONNEY FORGE & TOOL WORKS 








300: 


more life 
from dies 


overlaid with 
Ampco Bronze Electrodes 


Production was increased from 

3600 deep-drawn cases (for 

sealed refrigeration units) to 

15,000 cases, when Industrial 

Stamping and Manufacturing 
Co, of Detroit overlaid their steel 
punches and die-rings with Ampco 
Bronze electrodes, 


Big Savings in Press Room 
Downtime was greatly reduced and 
operating time increased. Efficiency was 
upped 15% because presses did not 
have to be stopped to hone and polish 
dies or change tools in the middle of a 
run. Average production was increased 
to 15,000 units before appreciable 
signs of wear on the dies, 

Put Ampco Bronze electrodes to work 
for you, Enjoy longer production runs, 
less downtime, lower costs. 


Industrial 


inspect- 
ing punch over! 


ond . Co. personnel 
= with ph Bronze electrodes. 
W-ii2 


Ampco Metal, Inc. 
Mitwaukee 46, Wis. 


I's production ay Ampco-ize! 
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Mash Welding, Grit Blasting 
Speed A. O. Smith Heaters 


THE most modern methods of clean- 
ing and welding steel sheets will help 
boost A. O. Smith glass-lined water 
heater output from 26,000 per month 
to 50,000. The heaters are made at 
A. O. Smith’s water heater division at 
Kankakee, IIl., opened in 1947. 

Making the heaters involves four 
considerations that differ from the 
manufacture of galvanized heaters. 
They are (1) a special formula glass 
must be fused to the inner surface of 
the tank and heads (2) no dissimilar 
metals should be used inside the tank 
(3) all metal parts inside the tank 
must be shielded from electrolysis 
and (4) a standby “neutrolizer” is 
included to insure against slight de- 
fects in the glass coating. 

Improvements in the glass formula 
and experience in fusing it to various 
types of steel are contributing to the 
increased output of heaters. Ordinary 
carbon steel sheets can be used now, 
when formerly a special grade was 
needed. In place of stainless steel 
“spuds” and washers at the tank en- 
trances, A. O. Smith now uses mild 
steel and glass-coats it. 

Rotary steel grit blasting equipment 
of the “airless wheelabrator” type 
will be installed this year to remove 
mill scale from the mild steel sheets. 
At present, A. O. Smith must have 
the steel mill pickle and oil the steel, 
which costs appreciably more. Sav- 
ings of thousands of dollars per 
month are estimated by company offi- 
cials, since 2,500 tons of steel per 
month are used now with much more 
scheduled in future. 

A “mash” seam welder will replace 
the present flash welding machine for 
joining the edges of the rolled tank. 
The flash welder, which is some years 
old, automatically flash welds the tank 
edges after which the flash is trimmed. 
With the new seam welder, both tank 
edges will be automatically lapped, 
heated electrically and mashed togeth- 
er to form a clean joint. 

Drawing on its 30 years experience 
in automatic manufacturing opera- 
tions on automobile frames, A. O. 
Smith will make its water-heater tank 
welding as near mechanical as pos- 
sible. The tanks will move from one 
welding station to another without 
human. help. Hopper-fed welders will 
join the steel spuds into tank walls. 

Using the airless steel-grit method 
of cleaning sheets removes another 
human element—there is no longer 
danger of silicosis from sand blasting 
operations. The expansion program 
by the water heater division is expect- 
ed to be completed about the end of 
1952 and will cost $600,000. 
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WonWorld Fame 


| Because of Ventilating 
Features 


| Recently we requested our dealers to specify 
| their favorite item among the approximately 
| 300 Sellstrom Eye and Face Safeguards. 
| The overwhelming majority selected the 
| famous No. 420 Welding Goggles. 


The world fame of these goggles is based 

on a positive ventilating feature which, so 
| far as we know, no one else has been able 
| to equal. Here are the facts: 


EYE CUP VENTILATION — The side 
walls of each two-piece eye cup have six 
14” patented ventilating ducts, with an 
extra ventilating duct on each side of the 
frame—eight in all on each eye cup. This 
positive ventilation feature furnished more 
abundant continuous air circulation than 
| any other welding goggle ever brought to 
our attention. Fogging is reduced to a mini- 
mum. Absolutely light-proof. The special 
lens-retaining rings are both notched and 
| cemented to doubly guard against breakage. 
| Even a cracked lens remains in place. 


| Because of abundant air circulation, the eye 
cups and lenses are close to the face and 
allow the much desired wide vision. 


| These are the features which have made the 

| Sellstrom No. 420 Welding Goggles famous 
in North, South and Central America, with 

| a steadily increasing demand from Europe, 
Africa and even the Far East. 


pepe sea se completely from rug- 
——— Carefully rounded edges assure 
pane rt. Covered ball-chain bridge permits 

adjusting to 1/1000th inch for perfect fit on 

any face. Single adjustment one-piece 
| headband. Weight, including lenses, 314 
| ounces. 

COMPANION INDUSTRIAL GOGGLES 
| —The No. 421 Industrial Goggles are of 

the same style and quality but with the 

highly efficient wire screen vents. 


Your Welders Deserve These 
Superior Goggles 
When lenses fog, it slows down work. For 
this reason it is to your advantage to fur- 
nish your welders with Sellstrom No. 420 
Welding Goggles and the No. 421 Indus- 
| trial Goggles. 


| Order from your dealer or write us direct. 


sellstrom 


MANUFACTURING COMPANY 


Let Selistrom Safeguards Protect Your 
Eyes and Face 


626 North Aberdeen St., Chicago 22, Ill. 
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“Lawn mowers, trucks, or 


rides—— _| fix ‘em all 


with  ANaconpA-997 


Low Fuming 
Bronze 


Welding Rods. ; 


— says CLAUDE CAMPBELL 
Warren County Welding Company 
Lebanon, Ohio 


“Lawn mowers and trucks are routine jobs. But it’s not often a 
shop gets a carnival ride to fix. Last summer, at the county fair, 
an old Century Motor Ride burned out its motor brush—couldn’t 
get a new one. The breakdown was costing them money. Busy 
as I was, I made one from a piece of spring, brazed with an 
ANAcoNDA Welding Rod. Got the ride going that night.” 

Claude Campbell takes work like this in stride. To build up 
worn surfaces or join cast iron, steel, or galvanized steel, he uses 
ANACONDA-997 (Low Fuming) Bronze Rods for speed and 
penetration—for low melting point and free-flowing qualities. 
He can file, grind, or machine bronze welds easily. Since less 
preheating is required, he finds little danger of warping or crack- 
ing. Economy of ANACONDA Rods is important, too. 

Mr. Campbell praised his jobber, O. K. I. Welding Supply in 
Cincinnati. Their salesman—a practical welder himself—contrib 
utes many good ideas. The ANACONDA distributor near you can 
help you make more money and find the right bronze rod for the 
job. Consult him—and for more information, write for Booklet 
B-13 to The American Brass Company, Waterbury 20, Conn. 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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carnival 


uses for o breather in 
s shop that services 


n southern Ohio 


Campbell demonstrates the 
use of AnacondA Welding 
Rods in making repairs 
on a power lawn mower 


ANACONDA 








" 


“ a | Williams & Co. Welding Show 
COPPERHEAD’ insuiator tips) Pitsburgh, April 2-4 
Wituums & Co., Inc., Pittsburgh, 
6 000° HEAT cordially invites all friends and cus- 
OPERATE NEAR a tomers interested in welding to at- 
tend its Welding Show and Clinic on 
April 2, 3 and 4. The show will be in 
the new addition of its Pittsburgh 
warehouse. 

Twenty to twenty-five welding sup- 
plieds plan to have booths set up so 
that customers may test various mate- 
rials or equipment and consult with 
specialists on welding problems. 

Welding forums will be scheduled 


ASS at regular intervals with open discus- 
ve A & od %. 4 SSS sions. Films illustrating the use of 
: : welding and brazing in industry will 


ELECTRODE HOLDERS Ss S be shown. Companies with display 


booths and equipment will include: 

The International Nickel Co., Inc.; 

Tempil Corp.; Welding Equipment & 

: Supply Co.; Merrill Brothers; Alad- 

Heavy woven glass fabric pressure bonded with din Rod & Mfg. Co.; Chicago Tool & 


long asbestos fibre provides: (1) enormous Engineering Co.; Linde Air Products 
resistance to arc heat; (2) excellent electrical Co.; — Steel _ — & Har- 
. . . . man; Aluminum 40. O America; 
innelatinn, (3) high ee strength. soa American Manganese Steel Div.; Eri- 
practical insulator tip ever built. co Peeducts, Inc.: Jeckecn Poadbects. 
Inc.; Mir-O-Col Alloy Co., Inc.; Solar 
@ “WAGNERLOY” BOOSTS CONDUCTIVITY Aircraft Co.; Thompson & Co.; West- 
. ot . inghouse Electric Corp.; American 
Full butt-to-jaw current is insured ~ WAGNER Welding Society; Inpustry & WeLpD- 
electrode holders through exclusive "WAGNER- 1NG; American Brass Co.; Arcos Corp. 
LOY” construction. This special copper alloy im- 
parts extraordinary tensile strength and increases 


* * * 


resistance of electrode holder to welding arc heat. EAS age Builds 
Weld-at-any-angle design includes ball and socket Plant for Plastic Products 
swivel joint. Tremendous gripping pressure de- AMERICAN Agile Corp. has completed 
veloped by compound cam and lever system. construction of a new 12,500 sq ft 


h Vanadi per ‘ Dies building at 5461 Dunham Rd., Maple 
Chrome Vanadium steel springs permit tension to Heights, Ohio. It will manufacture a 


be adjusted within less than a minute. complete range of products made of 
oeceoeoeoeeveeeee ee ee @ @ polyethylene, hard polyvinyl chloride 
and other thermoplastic and thermo- 
setting materials. These include: car- 
Ww A 6 Mm & Ps rosion-resistant bottles, containers, 
tanks and tank liners, pipe lines, 
GROUND CLAMPS equipment and other apparatus for 
, : the chemical and allied industries. 
$ * . . 
Careless Repairman 
Loses Fingers 


WHILE sawing a hold-up block he 

needed to repair a welder, a machine 

DIG UNDER FLAT WORK — SERVE AS PLATE repairman recently lost four fingers. 

- reports The National Safety Council. 

Beveled lower tong of broad flat base slips Though unauthorized to operate the 

underneath and securely grounds flat work. saw, he was trying to cut through a 
May be used as clamp or plate. Powerful 114-in. maple board. 

chrome vanadium steel springs easily adjust- First he stood at the back of the 

able. Fully shielded. Immediate delivery possi- saw table, a bed enough error, then 


: he tried to pull the board through the 
ble on heavy —general—and light duty clamps. saw blade. ye he pete the sawed 


Your Dealer Will Be Glad To Demonstrate. end . “~ ee 
: MANUFACTURING co. saw blade an icked back. This 
a ee 


threw his right hand against the re- 
JACKSON, MISSOURI : volving circular blade, which cut off 


parts of all four fingers. 
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This 
new catalog 
can help you 


save money on 


repair costs .. . 


It's packed with information on the 
new ‘“Wear-Sharp’—and the entire 
AMSCO Weldment line. Complete 
with installation instructions and 
helpful hints on welding. Be sure to 
ask for your free copy. 


AMSCO “Wear-Sharps” are available 


in two quickly 
types 


S 
DB 


- 


Crescent Back 
For application 
to worn tooth 
with minimum 
hitting 





and easily installed 


Straight Back 
For application 
after worn tooth 
is beveled. 


U.S. Pat. No. 2,247,202 


Brake Shoe 


New AMSCO “Wear-Sharp” repointer holds a straight 
edge as it wears... and stays sharp longer! 


Here’s a new tooth repointer that is just what you've been looking for... 

the AMSCO “Wear-Sharp”, and it does exactly what the name implies. 
Note the groove design on this new repointer shown above. 

The outside and end grooves are AMSCOATED with Amsco 

Hardfacing Electrodes specially recommended for this purpose, 

while the inner grooves are left as they are. Result? 


The Amscoated grooves wear slower, thus equalizing wear along 
the entire cutting edge and making the point stay sharp longer. 
Rounded, blunted corners that cut digging efficiency and waste 
power are completely eliminated for the life of the repointer! 


The “‘Wear-Sharp” is already setting new records in service life 
and digging efficiency. For example, an Eastern mine reports 
6 times longer service than any repointer ever used before. 

The next time your dipper teeth need repointing, try 
the new “Wear-Sharp”’! Write today for illustrated catalog shown 
at left—and name of your nearest AMSCO Distributor. 


AM SC WELDMENTS 


THE RIGHT WAY TO MAKE REPAIRS 


AMERICAN MANGANESE STEEL DIVISION 


382 EAST 14th STREET +» CHICAGO HEIGHTS, ILL. 


Other Plants: New Castle, Del., Denver, Oakland, Calif., Los Angeles, St. Louis. In Canade: Joliette Stee! Division, Joliette, Que. 
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New: 
mIR-O-COL 


HARD-FACING 
WELDING ROD 


Windmill Falls for 
TV Scrap Appeal 

Scrap has become so scarce that a 
dramatic appeal for it was made over 
television recently in the Chicago 
Electric area. One of the rewarding results: 

death of an old windmill. 
AC or DC The owner of the windmill, Mrs. 
Edward J. Sullivan, had been won- 
onli dering about this white elephant on 
{4 her farm near Crown Point, Ind. 
When she saw the TV appeal, she 
$ called Gary Works of U.S. Steel Co.. 
1.10 ib. | who contacted Lake county officials. 
(F.0.B. Los Angeles) To dismantle the windmill, work- 
| men attached cables to the upper sec- 
tion of the 60-ft structure. With hand 
torches, they flame-cut two of its legs. 
parr: oo gare wp thes gehen Fastening the cables toa truck, they 
(Heavy impact, severe abra pulled it over (see picture above). 
, 2 Along with the windmill, Mrs. Sulli- 
ee _— be van tossed in an old furnace from her 
and prolongs life of tool or. basement. Combined, they netted al- 
joints, rock bits, clutch most a ton of scrap, which was pur- 
jaws, sleeves, etc. ie” ; chased by Calumet Iron & Supply Co. 


- Moral of the story: it pays to ad- 
After months of research Z Tac vertise——es vecially for aa ». 
and field testing, the new “s : I I 
Mir-o-col Rod #7 now —— ah S 4. 2 
makes possible dependable : 
hard facing at a cost which i : im Ten-Week Course 
is lower than ever before. » = ae ” _ , 
Mir-o-col #7 makes hard THe Army 
facing highly profitable on : 
a wider range of oil drilling 


Army Trains Weldors 


has begun training men 
with special manual aptitude to be 

weldors. Each man takes a ten-week 
equipment. Write for your welding course at the Ordnance School 
free copy of “Welders ' at Aberdeen Proving Ground, Mary- 
Guide. ; land. 


ASK YOUR SUPPLIER FOR MIR-O-COL #7 Efficient, safe — < — 
Uniformly high quality! Easy to apply! equipment is demonstrated, along 


with actual welding and brazing of 
cast iron and steel and the welding 


of aluminum. Specialists teach arc 
welding, arc cutting and the weld- 
ing of armorplate. 


Students work on armor used on 

test firing ranges and do simulated 

ALLOY Cco., Inc. front line repair work on medium 

08s Muvtk & 21, les Angeles 31, Calif tanks. Graduates are sent fo ordnance 
r venve ’ ’ . 


sections attached to armored and 
mechanized outfits all over the world. 


\| 
} 


THE WELDING ENGINEER—April, 1952 





YOU'LL GO FOR 


y RecO 


A NAME THAT HAS MEANT QUALITY FOR 40 YEARS 


ft) Rugged, performance-proved GX Welding Torch 


Typical of REGO quality is this widely preferred Welding Torch. 
Stronger than steel, lighter than brass, the unique GX handle has no 
tubes, screws or soldered joints. Stainless steel head further guaran- 
tees long life. Four handle lengths and a broad variety of free-flow 
mixers and tips fit the GX to any welding job, regardless of size. 





Dependable, gas-saving KX Cutting Torch 


Thousands of industrial plants, scrap yards, railroads and shops 
have relied exclusively on this torch for years. Stainless steel head 
and triangular tube construction make the KX tough and durable. 
Diaphragm-type valve prevents leaks, provides sensitive control. 
Tip-mixing stops flash-backs. Available with lever on bottom or 
side, and with 75° or 90° heads. 








Precise, balanced-action Two-Stage RegOlator 


The regulator that has won fame for accurate delivery of all types of 
industrial gases! Its two stages combine stem-type and nozzle-type 
design to assure delivery of unvarying working pressures. Running 
back and forth from work to regulators for adjustments is elimi- 
nated. A point-by-point comparison will quickly establish the excel- 
lence of the REGO RegOlator. 





Redesigned, improved REGO Economizer 


This time-proven money-saver is even more efficient now. New 90 

lever permits welding torch to hang with tip toward pilot flame. New 
pilot is aspirator type, providing longer and more stable flame. To 
relight the torch at its previous flame setting, just lift from lever 
hook ; to extinguish, replace on hook. This is the automatic shut-off 
that has saved innumerable hours of welding production time. 


® 


NATIONAL CYLINDER GAS COMPANY 


N.M 


Ave., Chicago 11, Il YOU OWE IT TO THE 
g and price list on REGO Outfits and Apparatus 


EFFICIENCY OF YOUR 
POSITION snop Te WHE EVERYTHING FOR WELDING 


—— NATIONAL CYLINDER GAS COMPANY 


Executive Offices: 840 North Michigan Avenue 
REGO CATALOG Chicago 11, Illinois 


*T. M. of the B. B. Co., Chicago 




















for better flame cutting 


and welding 


Hc-31 Easy-Cut 
Cutting Torch 


Liquid also produces 
Oxygen, Acetylene and 
other commercial gases 
including CO, in all its 
forms —Gas, Liquid or 
Solid (dry ice) for in- 
dustrial use. 


™ LIQUID 


INDUSTRIAL GAS DIVISION 
3110 South Kedzie Avenue, Chicago 23, Illinois 


Gentlemen 

Please send me your 
new Catalog No 
5026 of welding and 
cutting equipment 
and supplies 





There's muscle easing balance 
in all four models of Gasweld 
torches from the zephyr-light 
Featherweight Torch to the 
rugged heavy duty Pacemaker. 

BALANCE—that makes it 
easy to handle long jobs—that 
cuts down fatigue — that steps 
up output. 

That's just one of the features 
of this outstanding line — get 
the full facts—write for Catalog 
No. 5026 covering the full line 
of the famous “Gasweld” 
welding and cutting equipment. 


CARBONIC CORPORATION 


The Liquid Carbonic Corporation, Industrial Gas Division 
3110 South Kedzie Avenue, Chicago 23, Illinois 


Name 
Firm 


Street Address 


Aluminum Nitride Aids 
Below-Zero Notch Strength 
Notcu effects have long been consid- 
ered as highly pertinent to the investi- 
gation of welded ship failures. It is 
now possible that such weaknesses 
may be eliminated in future construc- 
tion as the result of a discovery made 
by the National Bureau of Standards. 
Recent investigations by the Bu- 
reau have shown that the addition of 
aluminum nitride improves the low- 
temperature notch toughness of cer- 
tain steels. Lron or manganese nitrides, 
however, have just the opposite ef- 
fect; they weaken notch toughness. 
The study (j. Research NBS 48. 
March. 1952, RP2305) was conduct- 
ed by G. W. Geil, N. L. Carwile and 
T. G. Digges. of the NBS thermal 
metallurgy laboratory. The samples 
studied were all 0.3°7 carbon steels 
containing 0.9 or 1.6‘ 
0.2 to 0.3. silicon 
nitrogen. Included 
num-treated 
tests in the 


manganese, 
and_ variable 
Was alumi- 
series. Charpy impact 

V-notched specimens 
were made at temperatures ranging 
from minus 320 F to plus 212 F. 

Transition temperatures, at which 
behavior changed from ductile to brit- 
tle, ranged from minus 110 to minus 
140 F for the aluminum treated steels 
and from minus 50 to minus 60 F for 
the non-aluminum-treated steels. 

Observation of the effects of alumi- 
num nitride in steels at low tempera- 
ture by NBS tends to explain earlier 
inconsistent reports on the effect of 
various nitrides in steel. 


one 


Magnaflux Opens Six Labs 
To Serve Defense Contractors 


To better serve companies taking part 
in the military contract 
and subcontract program, Magnaflux 
Corp. has increased the number of its 
laboratories from five to eleven. Many 
hundreds of smaller plants are finding 
a need for inspection services they 
had not considered formerly. In addi- 
tion, preventive maintenance on criti- 
cal parts has become more necessary 
for heavy equipment factories, refin- 
eries and chemical plants. 

Designated 
ries” by 


increasing 


“commercial laborato- 
Magnaflux, these non-de- 
structive testing centers are operated 
in addition to the regular manufac- 
ture and outright sale of inspection 
equipment. The labs are located in 
Chicago: New York City: Hartford. 
Conn.; Cleveland; Detroit: Wichita: 
Kansas; Dallas, Houston and Odessa. 
Tex.: Los Angeles and Oakland, Calif. 
* * * 
information 
on any advertised products, use the 
cards on pages 17-18. 


To obtain additional 
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Biggest Vertical Test Machine 
to Be Installed at Lehigh 


HE WORLD’s largest vertical univer- 
sal testing is to be located 
in a specially “— building near the 
Fritz Engineering Laboratory at Le- 
high University. Bethlehem, Pa. Ca- 
pacity of the hydraulic 
pression machine will be 

Size of the 


ined from the 


machine 


tension-com- 
5.000.000 Ib. 
machine may be imag- 
fact that full-size tests 
in be made on plate girders of 100- 
It span and unlimited height. Struc- 
tural tension members 36 ft long can 
he tested. Height of the tester above 
the floor will be 53 ft. An overhead 
20-ton crane will be installed to per- 
mit easy of structural com- 
ponents throughout the laboratory. 
Tests that engineers are expected 
to bring to the machine from indus- 
try will include all kinds of materials 
including welded structural members. 
and blocks. alumi 
num and magnesium castings. oil well 
shafts. wood and wire 
Cost of the big 
§100.000 


handling 


concrete cylinders 
rope. 
machine will be 
and $300,000 worth of ac- 
go with it. The special 
will take about $500,000 and 
1954. 
Primary responsibility for the de- 
sign and supervision of the construc- 
installation of the machine 
will be shared by representatives of 
the Bethlehem Steel Co.. 
Lima-Hamilton Corp. and 
W. J 


of civil eng 


cessories will 
building 
should be ready in Sept., 


tion and 


Baldwin- 
Professor 
Eney. head “ the department 
rinee ring and 
ind director of the 
Laboratory. They 


mechanics 

, ritz Engineering 
will be assisted by 
Lynn S. Beedle. assistant director and 
well known in the welding industry 
for his research papers on structural 
weldments 


“I could work better if you 


stopped it from turning.” 
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SELECT 


@ This easy-to-use, illustrated steel 
guide is packed with useful infor- 
mation and features: 

@A list of steel, tool and machin- 
ery stocks with specifications and 
technical data on all steels includ- 
ing alternate and tentative stand- 
ard steels. 

@ Descriptions of applications of 


STOCK LIST Ano REFERENCE BOOK 


UNITED STATES STEEL 
SUPPLY DIVISION 


COMPANY 


HEADQUARTERS 


208 50. Ub SALLE srpgey 


- cease 
PHONE. Ceara 6-9 


OFFICES 
4, (LuMots 
200 





Alloy, Stainless and Carbon Steels 
plus a tubular product chart show- 
ing all types with characteristics 
and applications of each. 

@ Comprehensive reference charts 
and tables as well as 16 tabs for 
quick product reference and color 
sections for special products. 

@ Send now for this valuable book. 


UNITED STATES STEEL SUPPLY DIVISION 
UNITED STATES STEEL COMPANY, PITTSBURGH 


HEADQUARTERS: 208 So. LA SALLE ST., 


CHICAGO 4, ILL. 


WAREHOUSES COAST-TO-COAST: BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES 


MILWAUKEE - MOLINE, ILL 
ST. LOUIS 


NEWARK 
TWIN CITY (ST. PAUL) 


PITTSBURGH - PORTLAND, ORE. 
SAN FRANCISCO - SEATTLE 


Sales Offices: 


INDIANAPOLIS 
ROCKFORD, ILL 


MAIL COUPON TODAY 
FOR YOUR FREE COPY 


Fill in and mail the attached 
coupon and your 1952-53 
Stock List will be 
delivered shortly. 


208 S. 


Gentlemen: 
a copy of your 1952-53 Stock List. 


Name 
Title 


Firm 


Street 


City 


KANSAS CITY, MO 
“SALT LAKE CITY SOUTH BEND- TOLEDO- TULSA - YOUNGSTOWN 


United States Steel Sup 


PHILADELPHIA - PHOENIX 


La Salle Street,  =_ 4, Illinois 
Please send me, without obligation, 


State 


eed 
a 





Put resistance 
welding costs 
on the 


/ 


AMPCO WELD 

holders to reduce 
downtime, step- 
up production 


There’s an AMPCO WELD® 
holder for every resistance- 
welding job — offset ejector 
holders, straight ejector hold- 
ers, universal ejector holders. 
All are leak-proof. Made of 
high-conductivity Ampco 
Bronze alloys, they meet or ex- 
ceed RWMA specifications to 
give you trouble-free operation, 
longer runs, reduced downtime, 
and increased output. 


a... AMPCO* 
j ae Engineering Service 


\s } 


Behind the famous AMPCO WELD® 
line of resistance-welding products 
is a corps of experienced engineers, 
ready to help you solve your prob- 
lems, Just get in touch with us. 


AMPCO METAL, INC. 
ms MILWAUKEE 46 
WISCONSIN 
West Coast Piant, Burbank, California 
It’s production-wise to Ampco-ize! 
*Reg. U. 8. Pat. Off., Ampow Metal, Inc., Milwaukee 


when you need it 


78 


Titanium Production 
Gets into High Gear 


TONNAGE titanium is than a 
hope these days—some companies are | 
turning out sizeable’ quantities of the 
newest wonder metal. Rated capacity | 
of the world’s first titanium plant was 
100 Ib a day, but its production some- 
times wasn't half that. according to 
E. I. du Pont de Nemours & Co.. oper- 


more 


| ator of the plant. 


A new plant at the same location. 
Newport, Del., puts out 114 tons pet 


| day and is expected to get up to 214 
| tons per day this year. In 1948, Du 
| Pont was the sole commercial pro 
| ducer and made 5.000 Ib that year. 


Only 75 tons of titanium were made | 


| in 1950, according to a U. S. Bureau 


of Mines estimate. Du Pont turned out 


| 55 tons of the 1950 production. In 


| stage 
Mines, whose Wilhelm Kroll did all 


1951, Du Pont made 400 tons with its 
new heavy equipment, out of a total 
of 700 tons for the nation. 

Du Pont pioneered one of the ma- 
jor developments in producing titani- 
um, the melting and ingot casting of 
the metal. Previously, titanium pro- 
duction had reached the pilot plant 
under the U. S. Bureau of 


the basic work necessary for quantity 
production. The metal as produced by 
Du Pont is in the form of sponge and 


| looks like silvery gray coke. Before it 


can be fabricated, it must be consoli- 
dated, but titanium is such a “getter” 
that it quickly combines with gases in 
the air at high temperatures. Casting 
the metal seemed almost impossible. 

Research teams overcame the diffi- 
culties by designing and building two 
special furnaces at the Newport plant, 
that surround the metal with inert 
gases. 

These designs have been offered to 
titanium customers, and at least six of 
them have been put in operation. 

The arc-heating furnace may hold 
the key to the continuous melting and 
casting of titanium, one of the im- 
portant factors necessary to mass pro- 
duction. In it, ingots can be formed 
continuously from molten metal, then 
cut to suitable lengths. Furnaces of 
this type are now producing ingots as 
large as 1,200 lb. 

Reports and studies up to now in- 
dicate that titanium metal will find 
many uses in aircraft production (see 
THe WeLpInc ENGINEER, 24, 
March issue) as power 
plants, pyrotechnics, low titanium al- 
loys, marine equipment, chemical 
equipment and ordnance. Regarding 


page 


well as for 


| the latter application, reports have 


been published that show unalloyed 
titanium to be more resistant to pro- 
jectiles than any armor plate now in 
existence. 


BIGGEST ACETYLENE PLANT 
NEWS IN 25 YEARS!... 
* 


Sight Feed 


MODEL A-TWIN 
ACETYLENE GENERATORS 


AND THE 


SIGHT FEED “M-1" 
ACETYLENE COMPRESSOR 


Sight Feed Acetylene Compressing 
Plants represent the biggest advance- 
ment in design and construction of 
cylinder filling equipment in more 
than 25 years. 


HERE'S WHY: 


e Acetylene is produced by the 
Model A-Twin Generator, which 
automatically supplies a CONTINU- 
OUS flow of the purest acetylene 
obtainable. No shutting down for re- 
charging. No waste of acetylene. 
Simple, economical in operation. 


e@ Sight Feed Compressing Plants do 
not require gas holders. This means 
lower initial cost and less mainte- 
nance. 


@ Model “M-1” Acetylene Compres- 
sors are compact, light in weight, spe- 
cially designed and improved for ef- 
ficient operation. They feature built- 
in units formerly constructed as sepa- 
rate pieces of equipment, thus sim- 
plifying operation. 


Sight Feed Complete Acetylene Compress- 


ing Plants are described in a new Bulletin, 
CP-152. Write for your copy todey! 


THE SIGHT FEED 
GENERATOR COMPANY 
West Alexandria, Ohio, U.S.A. 


Manufacturers of Welding Equipment 
For More Than 25 Years 


WELOInG 


EQUIPMENT 
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Order Direct... Save! 


INDUSTRIAL LENSES 


Quality replacement lenses from one of America’s 
most experienced lens makers . . . now available 
direct. A complete line! 


PENNSYLVANIA OPTICAL COMPANY 
READING, PA. 


Known for Fine Ophthalmic Products Since 1886 


*Penoptic is the trade name of Pennsylvania Optical Company 


PENOPTIC* WELDING LENSES 

Plates (standard 2” x 414”). Complete range of shades. 
Clear cover plates. 

Round Lenses (standard 50 MM). Complete range of 
shades. Clear cover lenses. 

PENOPTIC* SAFETY LENSES 

50 MM round, 47 MM drop eye, 44 MM drop eye, 


Flat, 1.25 curve, 6.00 curve; Clear or absorptive (green 
glass) in medium, dark and extra dark shades. 


W rite for descriptive literature and price lists 
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HARD FACING RODS 
of PREMIUM QUALITY 


For a Wide Range of 
Applications .. . 


With the development of METALITE, the 
Adams organization gives to the Weld- 
ing Industry a complete line of finest 
quality hard facing alloy rods to cover 
a variety of applications. 


METALITE ® 
METALITE No. 6 
METALITE No. 1 
METALITE A 
METALITE B 
METALITE C 


| 
| 
| 
| 
| 
| 
: 


Because wear factors are different on 
similar types of equipment under various 
working conditions, no ONE hard facing 
alloy is suitable for all problems but 
with our experience and facilities, we can 
develop materials to solve such problems 
as they arise. Twenty-five years of inten- 
sive research and the services of our en- 
gineering department are at your dis- 
posal. 


METALITE “A" nickel manganese was 
used to re-build this worn Sprocket. The 
cost, after hard facing, was much less 
than the cost of a new sprocket, and the 
service expectancy much longer. Other 
typical re-building applications are — 
Tractor Rails, Shovel Pads, Clutch Parts, 
Rollers, Gears, Idlers, Clevis Pins, and 


- ° 
Vonnections 


SEND FOR BULLETIN which 
gives many helpful suggestions 
and shows a list of tested ap- 
plications. 








4} | 
ae 
Bei 


Thickness of Tin Plating 
Now Gaged by \-rays 


In the picture above. a weldor for 
North American Philips Co., Ine.. 
Mt. Vernon, N.Y., is welding slide 
members onto iron frames. These are 
for X-ray machines, which will gage 
the thickness of tin plating on steel 
sheets. 

The gaging is done by directing an 
X-ray beam at an acute angle onto 
the tin plate. Underneath the tin, the 
steel gives off secondary fluorescent 
radiation, intensity of which is meas- 
ured by a Geiger counter connected 
to electronic circuits and a tape re- 
corder. The electrical impulses are 
translated into units of thickness. 

* * * 
Stockholders Take TV Tour 
of Foote Mineral Plant 


WorRLp’s first “television tour” was 
taken in Februayy by stockholders of 
Foote Mineral Co., producers of elec- 
trode coatings, rare chemicals and 
ores. By watching a TV screen, the 
200 stockholders looked over Foote’s 
entire Exton, Pa., plant and witnessed 
key production operations at the com- 
pany’s new Kings Mountain, N.C.. 
holdings. Yet they didn’t leave the 
plant cafeteria. 

Four TV cameras were set up in 
strategic locations on the 8l-acre 
Foote property by RCA Victor techni- 
cians. Pictures were received = on 
twelve 17-in... receivers in the cafe- 
teria. It was the most extensive closed- 
circuit system yet installed for a serv- 
ice of the tour type. 

The plant tour was “conducted” by 
L. G. Bliss, Foote vice-president in 
charge of sales, who was brought to 
the TV screens by a camera trained 
on his temporary headquarters in a 
monitor station. 

He supplied the introductions and 
continuity needed to relate the sev- 
eral sequences of the program. 





A simple method of 
controlling working 
temperatures in 


© WELDING 

© FLAME-CUTTING 

© TEMPERING 

© FORGING 

* CASTING 

* MOLDING 

* DRAWING 

© STRAIGHTENING 

© HEAT-TREATING 

IN GENERAL 

It's this simple. Select the 
Tempilstik® for the working 
femperoture you want Mark 
your workpiece with it When 
the Tempilstik® mark melts, 
the specified temperature has gives up 


been reached to 2000 
readings 





Available in these temperatures (°F) 





113 | 263 | 400 950 | 1500 
125 | 275 | 450 | 1000 | 1550 
138 | 288 | soo | 1050 | 1600 
150 | 300 | 550 | 1100 | 1650 
bs 313 | 600 | 1150 | 1700 
1ag | 325 | 650 | 1200 | 1750 
200 | 338 | 700 | 1250 | 1800 
213 | 350 | 750 | 1300 | 1850 
225 363 800 1350 1900 
238 | 375 | 850 | 1400 | 1950 
250 | 388 | 900 | 1450 | 2000 


Also available in pellet or liquid form 


FREE —Tempil® “Basic Guide 


to Ferrous Metallurgy" 
— 16%" by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you 


























Tempil° corp. 
134 WEST 22nd STREET 
New York 11, N. Y. 
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the Dt 
Rectifier Welder 


..- INSTANTANEOUS RESPONSE TO ARC-LOAD CHANGES 
. .. INSTANTANEOUS RECOVERY 

... REDUCED ARC BLOW 

.- . COMPLETELY ADJUSTABLE BY OPERATOR 


Westinghouse RA Welders with new positive arc-drive con- 
trol now prevent shorting when used on “drag” welding 
applications. In addition, they allow complete penetration 
on root passes of vertical and overhead welds. Arc-drive 
control is obtained by adjusting the ratio of short-circuit 
current to welding current without changing open-circuit 
voltage. Actual amount of arc-drive current can be varied 
by the operator. 

For information on this improved RA Welder or other 
Westinghouse Welding Equipment, write Westinghouse 
Electric Corporation, Dept. DC72, Welding Division, 
Buffalo, New York. 


J-21607-1 


WELDING EQUIPMENT 
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{7 u : Ve ‘ Fabricated Jet Blades 
A Kobotrom Cushioned-Power’’ Welding Speed Aljaceht Output 


PRE- wep An 
WELD — DECAY OR TEMPER : : 
HEAT LATEST step in breaking the jet engine 


bottleneck in our aircraft production 
is a new blade-fabricating method 
worked out at the General Electric 
Company's Thomson Laboratory. 
Lynn, Mass. It may save as much as 
55% in jet stator blade manufacture, 
> ATaies ORainees E asserts C. W. LaPierre, manager of 
weceiiameaiiieane AED | G-E’s aircraft gas turbine division. 
Savings in critical material are esti- 
mated at 39% 

Hundreds of the stator blades go 
into the compressor section of a 
turbojet engine. The heart of the jet 
is the compressor, consisting of a 
rotor and a stator, both having air- 
foil-shaped blades. The rotor turns on 

| a shaft that runs axially through the 
compressor section. As it turns at 
high speeds, air is forced through its 
blades and those of the stationary 
blades in the stator. The air reaches 
a high pressure before it enters the 
combustion chambers farther back. 

Heretofore manufactured by pre- 
cision forging, the stator blade and 
its base have been hammered from 
a single piece of stainless steel, An air 
foil is formed during the hammering 
as is a dovetail on the base. This base 
fits into a blade ring which in turn 
is pushed into slots in the compressor 
casing. 

The new blades are manufactured 
without forging facilities but are in- 
terchangeable with forged blades. The 
airfoil part of the blade is now made 
by contouring long strips of metal to 
the proper shape and then snipping 
off sections of proper lengths. Bases, 
an integral part of the forged blades. 
are now welded into place. A proper 
design, with an opening for the rolled 
blade to be inserted and welded, was 
finally evolved after two years’ work. 
The new base is also shaped to fill the 
same cross-sectional area as the old 
blade ring, thereby eliminating its 

| expensive manufacture and assembly. 

Advantages claimed for the new 
welded base are: (1) greater resist- 

te | ance to vibration and (2) a stronger 

Write or Wire My fastening to the casing. Performance 

Today for ‘3 tests of 500 hours revealed no unde- 

Free Literature — sirable conditions or signs of failure. 
and Estimates 





s * “ 


Babcock & Wilcox Co. 

“ ; Builds New Texas Plant 

2 O : 
= .3 ; At Paris, Texas, the Babcock & 
: g 


a Wilcox Co. has begun building on 
w 


its third new plant within a year. The 

135,000 sq ft plant will employ 750 

* men, according to C. H. Gay, vice 

0 A OM CORP. president of the Boiler Div., and will 


manufacture components for large 
utility and industrial boilers. It will 
also assemble small boilers. 


WhDUSTRi4 “ 
& 


- 
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One welder. One helper. The Aircomatic 
Welding Process ... and Universal Copper 
Works, Inc. Newark, N. J. fabricates a 
50,000 gallon aluminum industrial acid 
tank for A. Gross & Company at a sav- 
ings of 75% in filler rod and 50% in time 
over previous methods used. 





AIRCOMATIC’ WELDING 


S 


“Hungry Acid” Tanks 


Experts long knew aluminum was the 
answer for ‘hungry acid’ storage tanks 
... acetic, fatty acids, for example. 
Only a few years ago fabrication of 
these ideal tanks was a sizable problem. 

Today that’s all changed. Air Reduc- 
tion’s Aircomatic Welding Process has 
so simplified tank-building operations, 
that in-the-field construction has be- 
come routine practice. 

Based on continuous feeding of bare 
filler wire in conjunction with inert 
shielding gases, the Aircomatic Process 
now presents the welder with these fab- 
rication advantages: 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND SSS 


1 Continuous, high-rate deposition of 
filler metal 

2 Semi-automatic, all-position welding 

3 Minimum plate-edge preparation 

4 Heavy section welding with little or 
no preheat 

5 No flux — elimination of slag removal 

6 Visible arc — no blind welding 

Find out how you can use Aircomatic 

welding. Write or phone your nearest 

Airco office. Ask for your copy of Cata- 

log 17 “The Aircomatic Process”. Also, 

inquire about Airco’s film “The Tool 

for the Job” — the 

story of Aircomatic 

in full color. 


i 
Ma Hf 


l 


AtR REDUCTION 


® AIR REDUCTION SALES COMPANY + AIR REDUCTION MAGNOLIA COMPANY + AIR REDUCTION PACIFIC COMPARY 


DEALERS 
AN FFICES IN 
PRINCIPAL CITIES 
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REPRESENTED INTERNATIONALLY BY AIRCO COMPANY INTERNATIONAL 


DIVISIONS OF AIR REDUCTION COMPANY, 
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90,000 Spot Welds Hold 
Liner in Pulp Refiner 


an —— 

Bf ax, + | An unusual method was evolved for 

a | ; - | lining the insides of four vessels 9 ft 

a ae ail diameter by 42 ft long for wood pulp 

product refining. The method, as described in 

Process Industries Quarterly, a pub- 

lication of The International Nickel 

Co., involved the making of more 
than 90,000 spot welds. 

Keeping cellulose pulp free from 
iron contamination was the problem 
AC-DC presented to process engineers at Co- 

lumbia Cellulose Company’s new 

E] d : Prince Rupert plant. It looked as 
ectro es though a special liner was needed. 

They chose Inconel because of its full 

protection against iron and its high 

GAS corrosion resistance. Sheets of Inco- 
\ nel 0.093-in. thick were formed and 

W. Idi \ then spot welded by a special method 

e ing Rods to the inside surfaces of four pulp re- 


finers. Heads of the vessel were also 


| lined with the special sheets. Seams 

: between the Inconel plates were arc 

made b , welded with Inconel electrodes to 
y “4 i | make all surfaces corrosion resistant. 

: m With the new linings, the pulp’s 

iron contamination is checked, and 


| the resulting high alpha cellulose is 
& % - , made into white acetate yarns. 
ye * * * 
F 1 : | First Atom Sub Engine 


Te Be Made by Westinghouse 


THE complete power plant for the 
world’s first atomic-powered subma- 
J rine, the U. S. S. Nautilus, will be 
BURN | NG as | built by Westinghouse Electric Corp. 
' This includes both the nuclear re- 
stable even at lower heats | actor and the associated propulsion 
| equipment. 

SLAG a An experimental land-based model 
4 ; ; of a prototype submarine power plant 
clean, easily removed is now being built by Westinghouse 

at the Atomic Energy Commission’s 


COATING eee ) reactor testing station in Idaho. 


: : Westinghouse also announced it 
resists cracking down to very short stubs will build the most powerful machin- 


ery for ship propulsion ever designed, 


SELECTION eee \ the turbine and gear assembly for the 


i j zi y ai i Eo ae 
complete line for welding entry aircraft carrier, U. 


every type of stainless see 
Two New Warehouses 
for Marquette Products 


: MargQuette Manufacturing Co., Inc., 
Get in touch of Minneapolis, has opened two new 
with your PAGE distributor warehouses on both coasts. One is at 
3637 Adeline St., Emeryville, Calif. 
and the other at 48-14 36th St., Long 
Island City 1, N.Y. Each provides an 
immediate local stock of all Marquette 

PAGE products for are and gas welding. 
Arvid V. Hedlund, West Coast dis- 
PAGE STEEL AND WIRE DIVISION Welding trict manager, is in charge of the 
AMERICAN CHAIN & CABLE Electrodes Emeryville (near San Francisco) fa- 
AND cility, while R. W. Massey and F. H. 


oll Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York Rods Y i 
Philadelphia, Portland, San Francisco Bridgeport, Conn gc oe mending wad sities — 
sity warenouse, 
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Galvanized Iron Welds 
Improved by Inert-Arc 


ONLY slight loss of zinc coating on 
inert-arc welded galvanized angle 
irons was noted on a recent Houston, 
Tex., building job. The angle irons 
went into support frames for air con- 
ditioning coils in the new Prudential 
Insurance Co. building there (see the 
March, 1952, front cover of THE 
WELDING ENGINEER and page 35, 
same issue, for details of this all-weld- 
ed structure). 

According to information received 
from Linde Air Products Co., inert- 
arc welding did not decrease appre- 
ciably the resistance to corrosion. 
Some slight loss in thickness of the 
zinc was due to direct vaporization 
from the heat of the arc. 

Welding was done from both sides 
of the angle, with the least disturb- 
ance of the coating when the are cone 
was directed on the deposit. A 1/16- 
in. gap left between the legs of the 
angle allowed the filler rod to tin 
more than halfway through the thick- 
ness. 

Efficiency of the joint was tested by 
attempting to shear an angle clip from 
the frame using a four-pound ham- 
mer. No failure occurred in the weld 
even though the legs of the angle were 
beaten flat. 

Previously, welding jobs on gal- 
vanized iron required grinding of the 
zinc and consequent redipping after 
welding. Otherwise, unsightly welds 
or distortion problems were sure to be 
encountered. 

For safety in welding zinc-coated 
parts, the weldor should have ade- 
quate ventilation or an approved air- 
supplied helmet. 


. . * 


Welded Frame Racer 
Can Make 200 mph 


FERRARI Works at Modena, Italy, is 
building two special racers to carry 
its name at the Indianapolis 500-Mile 
Race on Memorial Day. Wheelbase 
of the autos is 9114 in. and weight in- 
cluding driver is about 2,050 lb. They 
can go 200 mph in the straight 
stretches of the track. 

Frame of the Ferrari is of welded 
tubular construction. The front wheels 
are independently suspended. 

The Lampredi-designed engine de- 
velops 400 hp at 7,800 rpm. It is a 
V-12 arrangement and has two spark- 
plugs on each cylinder. 


VUcGraw-Hill World News 


To obtain additional information 
on any advertised products, use the 


cards on pages 17-18. 
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Here’s Why 
. Experienced Welders 


‘\\ SMITH 


BALL BEARING 


FOR WELDING AND CUTTING: 


1. Smith Regulators give accurate, de- 
pendable, trouble-free control of 


gas pressure. 


2. Simplified design with no compli- 


cated mechanism . . 


. no delicate 


short-lived parts. 


3. All parts easily accessible for quick 





4. Low cost maintenance and 


or repair. 


years of service. 


A favorite for over 25 years 


Single Stage or Two Stage .. . . SMITH REGULATORS 
are DEPENDABLE and require less maintenance. 


This is precision equipment, based upon years of practical experience in the 
business and built to give years of service. Best proof of consistent satisfaction 
is the wide-spread popularity of Smith Regulators from coast to coast. This 
acceptance has been earned—on the job. One thing welders like is the ease 
of making repairs when necessary. It takes only 10 minutes to change a seat, 
15 minutes for a new nozzle and 20 minutes for a diaphragm. No special tools 
necessary. No long delays. Smith Regulators keep production rolling. 


Single Stage 


of fine Weld, 


Manufacturers 5 
ing Equipment 
for over 40 Yeors Em am Ge Gs GE GE GS GE GE GS GE GS Ge Ge 


A TYPE FOR EVERY NEED 


Smith's Type BB Single Stage Regulators (Oxygen 


and Acetylene) provide an even delivery of gas for 
general welding and cutting. They are the old standby 


of the Welding Trade for 25 years. 


Smith's Type BB-2 Two Stage Regulators soften the 
drop from high cylinder pressures to operating pres 
sure without fluctuation for all types of welding and 
cutting as well as hard facing and alloy welding 
Keeps torch flame at same adjustment without vari 
ation until torch is shut off. Smith also makes Line 
Regulators, Hydrogen Regulators, Air Regulators and 
other special purpose regulators. Write us for further 


information 


Oo 


Type BB-2 
Two Stage 


MAIL COUPON TODAY FOR DETAILS 
ES A A A SS aT 

SMITH WELDING EQUIPMENT CORP. 
2634 S. E. 4th, Minneapolis, Minn. Dept. WE-41 


Please send me full information on SMITH'S Ball 


Bearing REGULATORS. 


A Nome 





. > ite 


a 


— 
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é 


85 





for SaV1 aXe Courtesy All-State Welding Alloys Co. 
HOSE-AND-MOP combination 
. ° ~ makes it easy to clean your auto. 
~ t | I] N/ The aluminum assembly has three 
CI ] ere el e) SY brazed joints, around the wand and 
between the wand and head hose 
nipples. Only 1/50 oz. aluminum 
brazing rod and flux are used. 


Welded Towboat Enters 
Lower Mississippi Service 


THE 176-ft. all-welded Diesel towboat 
W. S. Rhea has entered service on 
the lower Mississippi river. Built by 
Dravo Corp., Pittsburgh, she has a 
fuel-oil capacity of 89,000 gallons, 
enough for a non-stop trip of 3,000 
miles. 

The vessel is the seventh vessel 
Dravo has built for the Mississippi 
Valley Barge Line Co., St. Louis. The 
ship’s welded hull is subdivided by 


seven main transverse bulkheads. 





ARCOS Low Hydrogen Electrodes weld high tensile 


steel with savings in chromium and nickel Structural Firm Orders 


More Welding Studs 
Time and service have proved the effectiveness of welding . 

ARCOS ' , Tue Luria Engineering Corp., de- 

LOW HYDROGEN high tensile steel with Low Hydrogen Electrodes. And today’s : 1g & P- : 
ELECTRODES heavy demands for freeing critical alloys make their use signers and builders of standardized 
Sa more timely than over helore. steel-frame structures, has contracted 
Tensilend 100 First developed in 1942, Arcos Low Hydrogen Electrodes for a continuing supply of welding 
Tensilend 120 are subjected to the same rigid quality controls as applied to studs and corrugated asbestos fasten- 
Manganend 1M its Stainless. That's your assurance of uniform, high quality ers. Fastened to the steel frames with 
Manganend 2M weld metal for use on armor and other commercial applica- a stud-welding gun, they will be in- 
Nickend 2 tions. It means sound, dependable welds on every job, every stalled in various projects throughout 
Chromend 1M time. Arcos offers the most complete selection of Low Hydro- the United States and in foreign 
Chromend 2M gon Electrodes in the field. countries, according to Nelson Stud 
Welding Division, Gregory Indus- 

ARCOS CORPORATION .~ 1500 South 50th St., Philadelphia 43, Penna. : : 


tries, Inc., Lorain, O. 














* * * 


Write f booklet ‘‘The ABC’ \ @ . 
en a ees eee ‘ P , 225-Ft Sphere to House 


of Welding High Tensile Steels’ Atomic Submarine Reactor 


Its land-based prototype of an atomic 
power plant for submarines will be 
housed in a steel sphere 225 ft in di- 
ameter, according to the General Elec- 
tric Co., which is building the reactor 
for the Atomic Energy Commission. 

The special type of spherical build- 
ing is designed to provide, during pre- 
liminary test operations, protection 
additional to the safety controls of 
the reactor itself. Design and con- 
struction of the nuclear reactor is un- 
der the direct supervision of the 
Knolls Atomic Power Laboratory, op- 
erated in Schenectady, N. Y. by Gen- 

iT in | IN Low Hydrogen and Non-Ferrous Electrodes — eral Electric. 
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Date D. Spoor was appointed man- 
ager of Air Reduction Co.’s equip- 
ment and process sales department. 
He was formerly chief of the indus- 
tries branch of the metalworking 
equipment division of NPA. Last 
year, Mr. Spoor had a leave of ab- 
sence from Airco to organize the 
welding equipment section of the ma- 
chinery division for NPA. 





—_ _ 7 


Davip CAMPBELL was appointed gen- 
eral manager of the new Chatham, 
Ontario plant of Progressive Welder, 
Ltd., producer of 
resistance weld- 
ing equipment. 
He was foreman 
of the U.S. Naval 
Ordnance plant in 
Detroit until he 
joined Progres- 
sive Welder in 
1940. Since then, 
he has served in 
a variety of ca- 


pacities. His most recent position was ARCOS Stainless Electrodes assure you quality 
assistant sales manager in the Pro- 
- weld metal—easily deposited—time after time 


gressive Welder home office. 

Marvin L. NELSON was named works | You know the need today for producing sound, dependable welds 

manager of Solar Aircraft Co.’s new on every job. It can mean savings in time, money and electrodes. 

Wakonda works at Des Moines, la. Benefits like these are yours with every box of Arcos Stainless 

Nelson was formerly chief engineer Hesteades , F % ts hacked bs ‘ 

at Solar’s Grand Avenue works in | FOS SSCEVS. SUE CREE © Ene y quality control 

Piss Wloleen, tests more rigid than anywhere in the industry. That's why you 
** * can always count on Arcos for weld metal that is chemically, 

Rosert E. PoETHIG was appointed to physically, and metallurgically of the highest type. It assures 

the Nat’l Fire Protection Association | you of improved welding performance ... more dependable 

committee on gases as representative results at lower weld costs. 

of the Liquefied Petroleum Gas Asso- 

ciation. He is director of research at ARCOS CORPORATION ~ 1500 South 50th St., Philadelphia 43, Penna. 

The Bastian-Blessing Co. of Chicago 

and is also active in the Compressed 

Gas Association and American Weld- 

ing Society. 








* * ~ 


Pau F. Voict, Jr. has retired after 
16 years with United States Steel Co. 
and 42 years in the steel industry. He 
is widely known throughout the steel 
industry as one of the pioneers in the 
manufacture and use of stainless steel. 
Mr. Voigt was instrumental in the 
first commercial production of stain- 
less steel in the United States in 1923. 
Joun S. Ewinc succeeds Mr. Voigt 
as manager of stainless steel sales. 


* * * 


EarL W. CUNNINGHAM was named 
ceneral manager of General Electric’s 


industrial heating department. Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes 
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STRUCTURAL STEEL ERECTORS, 

FOUNDRIES, DEFENSE PLANTS, 

PRESSURE VESSEL FABRICATORS, 

SHIPYARDS, AND GENERAL FABRI- 

CATING SHOPS ARE NOW SAVING 

THOUSANDS OF MAN HOURS WITH 
THIS 


NEW GOUGING PROCESS 


? HAVE YOU SEEN IT ? 
It's ECONOMICAL TO OPERATE 


Uses only compressed air and elec- 
trodes. EASY to USE—Any weldor can 
learn in a few minutes and become pro- 
ficient in a few days. AIR COOLED for 
comfort of operator. VERSATILE—Can 
be used wherever you can get a weldor 
and the same man prepares the joint 
that welds it, CUTS CLEAN—No further 
preparation necessary for welding. 


ONLY $87.50 COMPLETE 


Write for further information 


Arcair ©°. 


2614 BURWELL STREET 
BREMERTON, WASHINGTON 


C. E. Apams, welding engineer at | 
Bastian-Blessing, Chicago, for the | 
| last five years has resigned to go to | 

Arizona for his health. He is re- | 
| placed by Robert Burns, a special- | 


ist in regulators and allied equipment. 


« * 


Dr. Fritz V. LeNEL, professor of 


| metallurgy at Rensselaer Polytechnic | 
| Institute, is engaged in research for 


the Navy Dept. The Navy Bureau of 


Aeronautics is continuing support of | 
Dr. Lenel’s research of techniques for 
producing porous metal compacts. | 


~ * * 


Mayor GENERAL THOMAS F, FARRELL | 
has resigned as assistant general man- 
| ager of the U.S. Atomic Energy Com- 
mission, where he has served since | 


\ugust, 1951. He is now the manag- 


ing director of Aro, Inc., which man- | 
| ages and operates the Arnold Engi- | 
neering Development center at Tul- | 


lahoma. Tennessee. 


- * * 


Wittiam M. WaALLAce has been ap- | 


pointed an assistant to the vice pres- 


ident of Allis-Chalmers general ma- | 


chinery division. Mr. Wallace was 
formerly special assistant to G. V. 


Woody, manager of the company’s | 


processing machinery department. 
ELvin R. DANIELSON was appointed 
supervisor of priorities, succeeding 
the late Robert T. Ward. 


* * * 


Georce W. JERNSTEDT was named en- 


| gineering manager for Westinghouse 
special products development divi- 


sion. He was previously in charge of 
electroplating projects. 

* * a 
Hans P. DAHLSTRAND retired as di- 
rector of steam turbine engineering 
at Allis-Chalmers Mfg. Co. after 47 
vears of service with the firm. 

* * * 
Frep P. Bices has been elected a vice 
president of American Brake Shoe 
Co. He is also president of the Brake 


| Shoe and Castings division. 


* * 


H. WaLtTerR WAGNER retired as head 
of the mechanical section of the re- 
search and development department 
Norton Co., after 33 vears’ service. 


” ¥ * 


Dr. Hersert M. Meyer, editor for 
Engineering Index, Inc., New York, 
has been named an associated metal- 
lurgist in the metals research depart- 
ment at Armour Research Foundation 
of Illinois Institute of Technology 
Dr. Meyer specializes in physical 
metallurgy and came to the United 


| States from France in 1943. 





THE FORMULA 
THAT ALWAYS MAKES GOOD 





























It's the formula that ac- 
counts for the high rate 
* in application speed 

* in uniformity 

* in operator training 

* in dependability 

* in quality 

which characterize the 
wide use of ALL-STATE 
Alloys and Fluxes. 


It's the formula we use 

continuously. Interpreted: 

Mk-h = Metallurgical 
know-how 

Pk-h = Practical know- how 

Se. = Service 

Tr = Training 

ED = Excellent Distributors! 


A-S DISTRIBUTORS 
EVERY WHERE 


Ask for a free copy of 32- 
page Buyers Guide to the 
complete line of ALL-STATE 
Alloys and Fluxes. 


ALL-STATE 


WELDING ALLOYS CO., INC. 
White Plains, N. Y. 


A 
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Jim SELLERS has joined the Westing- 
house Chicago office as a welding 
products salesman. He was in the sec- 
ond class of welding engineers gradu- 
ated from Ohio State University in 
1950. He will work under W. C. Pear- 
SON. district welding supervisor. 


WILLIAM H. 

FUNK was named 

assistant manager 

of the develop- 

ment engineering 

department of 

Lukens Steel Co.. 

Coatesville, Pa. 

He has been with 

Lukens and its 

Lukenweld ma- 

hinery division 

since 1939. and has worked in the de- 
velopment engineering department 
since its beginning in 1945. 


W. FRANK KELLY was appointed as- 
sistant vice-president, and Joun E. 
HOLTMAN appointed general superin- 
tendent of foundries of the American 
Manganese Steel Div.. American 
Brake Shoe Co. Mr. Kelly started 
with Amsco as foundry clerk in 1925, 
became works manager in 1941, and 
has been general foundry superin- 
tendent since 1946. Mr. Holtman has 
been works manager of the Division’s 
Chicago Heights plant since 1946. He 
started in 1930 at the Denver plant 
and was works manager there and at 
the St. Louis plant. BkuNo S. WESELIs 
will succeed Mr. Holtman, while PauL 
H. BoHLen replaces Mr. Weselis as 


assistant works manager. 


% * % 


S. L. JOHNSON was appointed man- 
ager of the new methods development 
division of the “3M” coated abrasives 
division of Minnesota Mining & Mfg. 
Co.. St. Paul Minn. Johnson will di- 
rect development of new machinery 
and techniques for conditioning car- 
bon and alloy steels. He will also di- 
rect development of improved meth- 
ods for grinding such articles as jet 
aircraft blades. The division operates 
a new central development laboratory 
in St. Paul. 


Tuomas L. BLose has joined A. O. 
Smith Corp. of Texas as chief engi- 
neer of its Houston pipe mill. He was 
previously with the Spang-Chalfant 
seamless tube mill at Ambridge, Pa. 


ARTHUR O. BACKEN is now associated 
with Welding Service & Supplies Co., 
Cicero. Ill. He will work there on 
manufacture and sales of a new port- 
able spot welder for sheet metal shops. 


| 


Six 
NE 
Clamps 
baie: 


ar 


STIFFER—YET LIGHTER 
REQUIRE LESS EFFORT TO CLAMP 


Here is another forward step in KNU-Vise clamps for efficient, fast 
and secure clamping. 


These six new clamps made of heat-treated steel forgings are stiffer, 
yet lighter, and require less hand effort to clamp. At the same time, 
a greater clamping force is obtained. In addition, the new hand-hold 
design of the C-Clamp (at right) provides a guard to protect the 
user’s fingers while clamping. A second spindle, instead of the anvil, 
can be furnished for special applications. 


Sales offices in principal cities. Teletype DE 49. 
KNU-VISE 


Bgiivililevs 


Western Division, 422 Magnolia St., Glendale, Calif. 





gationg, 


Carbide 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


for 
Welding & Cutting 


SPECIFY 


NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
to nearest available stock. 


NATIONAL CARBIDE COMPANY 


A Division of Air Reduction Company, inc. 
60 E. 42nd St., New York 17, N. Y. 
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T. R. FaRLey and WiLuiam L, Nav- 


MANN have been named to direct ex- 
pansion of facilities and operations 
of the Caterpillar Tractor Co. Mr. 
E Farley. a vice president, will oversee 


construction plans for ¢ new plant at 
PROTECTION FOR LESS MONEY 


York, Pa., while Mr. Naumann will 
direct expansion at Joliet, Ill. 





* * * 





THE ORIGINAL CHAMPION 


EYEGARDS 


with (0-way ventilation 


Pe 2 oe Nn 2 oe eon on ea ES 


COMMANDER JOHN O'SHEA and Cot. 
IvaN SATTEM were appointed to the 
engineering staff of the Remington 
Rand Laboratory for advanced re- 
search at South Norwalk, Conn. 
O’Shea is a retired naval officer. Sat- 
tem was formerly an associate pro- 
fessor of engineering at West Point 
and recently chief engineer with the 
New York State Power Authority. 
Both men will be special assistants to 
Lt. Gen. Leslie R. Groves, vice presi- 
dent in charge of research at the 
laboratory. 


You don’t have to pay a premium to safeguard workers’ eyes. Eyegard Goggles give the 
finest in comfort and protection at a lower cost. They are impact-resisting...super-light 
.. have 10-way ventilation through 3 vents at side of cup and 7 vents around lenses. Finest 
features and quality, yet price means savings to you. Write for free catalog today. 


AMERICAN INDUSTRIAL SAFETY EQUIPMENT CO. 
3503 LAKESIDE AVENUE CLEVELAND 14, OHIO 
DIVISION OF THE BURDETT OXYGEN CO., CLEVELAND, OHIO 


*. * * 


PauL O'DONNELL was appointed in- 
dustrial relations manager of E. D. 
Bullard Co., manufacturers of safety 
Mest is the ’ equipment. His headquarters will be 
0.346 Wee ily in Chicago. O'Donnell 
aaa temporarily in Chicago. O’Donne 

cent : : pre 
“Acomplete will work with present Bullard distrib- 
utors east of the Mississippi and cre- 
vate at seving®: ate new sales territories to extend 
services to all the states. He was pre 
viously with Protective Equipment, 

Inc., for 15 years. 


* * * 


Died... 


Otis L. SMITH,-president of Weldit. 
Inc., Detroit, and one of the best 
known personages in the welding in- 
dustry, died Jan- 
uary 28th while 
seated at his desk. 
He was a welding 
pioneer, having 
spent over 35 


HERE THERE'S SMOKE THERE'S FURY! "si: 


original company 
‘ y base ; i 
f toxic smoke erate by ee was the Weldit 
we ling comyx sunds will ma any weidor Dio : r ‘ . af 
his ime Weldor and weld efficiency suffer under Acetylene Co., De 
these circumstances. Clear the air in your shop troit, established 
witch to Protect-O-Metal No. 2. P.O.M. No. 2, in 1918. In 1946 he built a new plant 
inorg mpo { ll me furnes or . 
thes re Pe oe <r eg a _ at 990 Oakman Blvd., Detroit. Mr. 
eS See ee ie ee eaenenes Sas Smith developed many welding prod- 
ields better, cleaner welds. Because spatter can . J oO F 
not penetrate P.O.M., weld cleaning becomes a ucts, notably the famous ‘ *Weldimat. 
wipe-oft’’ operation—you can save 85% of weld ic” torch and the Weldit “Gasaver. 
ning time and labor at a cost of 1/10¢ per He was very active in fraternal and 
ineal foot. Try P.O.M. $2 at no risk. Order a ate Ue 
gallon ($3.25) today. We'll cancel the in civic hile. 
if P.O.M. is not satisfactory 


Patt tt. Oe ME TAL Water J. MULLALLY, Chicago sales 


| representative for American Manga- 
nese Steel Division of American 
Brake Shoe Co., died on Feb. 17. Mr. 


Mullally joined the engineering de- 
G. W. SMITH & SONS, INC. 5408 KEMP ROAD, DAYTON, 0. partment of Amsco in 1919 and later 
transferred to sales. 


* * * 
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30 YEARS AGO 


(From THE WELDING ENGINEER) 
of April, 1922) 


Mercinc of the Davis-Bournonville 
Company and. Air Reduction Sales 
Company was completed March 17. 
The combined research, service and 
sales staffs of both companies will go 
forward in the single organization. 


30 YEARS AGO— 


MAINTENANCE of steel mill equipment 
by acetylene, are and Thermit weld- 
ing was recently discussed by Walter 
Petry at a Cleveland meeting of the 
Association of Iron and Steel Elec- 
trical Engineers. He reports that al- 
though gas welding can be used more 
broadly, are welding is used more 
often. 
30 YEARS AGO— 


OXYACETYLENE repair of 30 large 
cast iron Diesel engine pistons was 
recently completed by the R. E. Par- 
ish Welding Shop, Iola, Kansas. A 
typical repair on one of the 2,800 lb 
piston required 75 gal of kerosene 
for preheating, 105 lb of cast iron 
welding rod, 6 cylinders of oxygen 


and 3 tanks of acetylene. 
30 YEARS AGO— 


MOTORCYCLE-MOUNTED gas welding 
equipment is available to New Orleans 
businessmen because of the ingenuity 
of a job shop owner there. If some 
emergency flame cutting or fast weld- 
ing is needed anywhere in the area, 
the motorcycle with its sidecar-mount- 
ed cylinders can get there in a very 
short time. 


30 YEARS AGO 


First annual dinner of the American 
Welding Society will be held April 26 
at Reisenweber’s on 58th Street in 
New York City. Main course will be 
beefsteak. 


30 YEARS AGO— 


C. R. Surron, formerly of Sutton- 
Garton Co., Indianapolis, has recently 
launched a contract welding and 
welding supply business at 32 S. Sen- 
ate Ave., Indianapolis. 


30 YEARS AGO— 
RECLAMATION of worn out or burned 
out induction motors promises to be 
a big business says J. Otis Crawford 
of the Southwest Ox-Welding Co., 
El Paso, Tex. He has successfully re- 
claimed $50,000 worth of old motors 
for the Southwestern Portland Cement 
Co. the past 18 months. He oxyacety- 
lene welds the old rotor bars to the 
resisting rings to make a solid strong 
bond that has high conductivity. 








SEE WHY SYLVANIA 
TUNGSTEN ELECTRODES 


GIVE YOU 


BETTER PERFORMANCE 


This new 2-color brochure gives you 
the complete story of Sylvania Tung- 
sten Electrodes. It explains why their 
superior performance can save you 
time and money. It tells about Syl- 
vania’s unique quality control and 
manufacturing methods. Gives 
table of recommended current 
ranges for the various diameters. 





It also explains the advantages 
of and the specific uses for Syl- 
vania Thoriated Tungsten Elec- 
trodes. This brochure is yours 
FREE for the asking. Mail the 
coupon for your copy NOW! 


NEW 
ILLUSTRATED BROCHURE 
GIVES YOU FULL INFORMATION 


send me 
Sylvania aia 


Please 


Naime.-- 


—- 


- . ~ J 
TUNGSTEN & CHEMICAL PRODUCTS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; 
ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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—30 YEARS AGO— 








BonpDING iron and steel surfaces with 
a thin layer of copper has been done 
successfully for a number of years 
by Mr. A. C. Hyde of the Hyde Weld- 
ing Co., Wolverhampton, England. 
The process is carried out by placing 
a small piece of copper wire next to 
. the joint to be made and then raising 
You are Cordially Sn wilted the whole to the melting point of cop- 

. per while surrounded by an atmos- 
le | phere of hydrogen. It is used on the 
o cardan shaft of the Lanchester motor 
car. 


Steel Sales Welding Clinic | —30 YEARS AGO— 


and new warehouses Arc welding was successfully used to 


convert a 300 ton steam trawler into 
an oil lighter recently at the Hiro- 
MILWAUKEE WAREHOUSE : MINNEAPOLIS WAREHOUSE shima, Japan, shipyard of The Mitsu- 


° ishi Shi ilding Co. 
2400 W. Cornell Street 401 Harding Street, N.E. bishi Shipbuilding 


Milwaukee 9, Wisconsin Minneapolis 13, Minn. 30 YEARS AGO 

Apetl 14, 17 and 06 April 23, 94 and 85 Every rivet failure in an automobile 

2, I frame gives weldors in auto body 

shops a chance to help the welding 

Steel Sales industry. Nearly every car that comes 

in the shop with a damaged frame 

bears rivets that have failed. Welded 

repair at such spots might give auto 

manufacturers the idea that welds 

are sturdier and cheaper joints for 

many applications in present-day 
vehicles. 


For Slag-Free Welds Familiarity breeds contempt--and_ chil- 


e dren.—Mark Twain 


Clean Welding Lessons 


Arc Wexpinc. By Charles H. Zielke. 
Published by The Bruce Publishing 
Co., Milwaukee, 1952. Paper, 8 x 11 
in., 63 pages. Price 80c. 

Note above how “ Arc Welding presents 40 lessons on 


improper cleaning By Ai es arc di in 54 nagec > The 
has left slag in the Bi 3 5 are welding in 54 pages of text. The 


seam, resulting in & Cc a I P Pi N G opening chapter tells general infor- 
poor fusion. 


mation on machines, electrodes and 
tr A BA M E R s joints. It is followed by a brief chap- 
jee al : ter on welding definitions that will aid 
penetration which Experienced weldors know the student through all 40 lessons. 
resu when a The fret evercies ctarte s > we 
<a & sue that to have strong welds Phe first exercise starts at the very 
cleaned. all slag must be removed ae —— _ are. ber next 
after laying each bead. v2 lessons, based on the aut 10rs eXx- 
RR gk 3g RN perience as weldor and_ instructor, 
<a. CMD Tri-Purpose Chip. | Cover the are welding of steel of all 
hammer with wood handle is 3 ask slide: 284 ‘p> thicknesses and in all positions. Two 
= il a ae chisel ond | ping Hammer such as the lessons on pipe welding are included. 
CB shown here or the EB Advanced lessons discuss and_ illus- 
or FB which have steel | trate the welding of stainless steel. 
handles. Ask your dealer chrome-moly alloys, aluminum, cast 
Write for descriptive circular $ : ‘ ‘ 
W-9 and FREE 16 poge Booklet to Show you the complete iron and copper. Data is supplied for 
“How to Clean Welds". CMD line. the carbon-are welding of copper and 
arc welding with low hydrogen elec- 
| trodes. 7 z < is basically 
CHICAGO MANUFACTURING & DISTRIBUTING CO. trodes. Though the book is basically 


| 
1928 WEST 46th STREET 


enn het tL NT cet 


3348 So. Pulaski Rd. * Chicago 23, Ill. * BIshop 7-7700 











ag RIN 


7 
. 
’ 
; 


| built around d-c welding, one chapter 


° CHICAGO 9, ILLINOIS | discusses a-c technique. 
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WELDERS: 


Welders’ 
spatter 


Clamps 
and are 
clamps are avail- 


: atta 


Fixtures make ideal bar 
length of black pipe. Fast 
h ng—oand most eco- 








Bar Clamps are de 
>quirements of weld 
Itiple disc clutch 
adjustment—-economy 
ORGED NSEN or PONY’ 
srance of utmost satis 


€ spec ity nd insist upon 


applier FREE CATALOG ON 


5 


ADJUSTABLE CLAMP COMPANY 
“The Clamp Folks” 
426 N. Ashland Ave., Chicago 22, Ill. 














NEW PRODUCTS 


(Continued from page 63) 








Pre-Spot Weld Cleaner 


. f. > arid. . are © " 
263 A NEW acid-type surface con 


ditioner for SO and ST alumi- | 


num sheets and extruded metal boosts 
spot weld quality, the manufacturer 
claims. Called “Alum-I-Niel” 978, it 
removes soil and oxides to produce 
an extremely clean welding surface. 
For best results, the solution should 
be kept in a stainless steel tank, other- 
wise a lead-lined tank or a_ well- 
caulked wooden tank will do. The so- 
lution has a phosphoric acid base. 
Where both SO and ST aluminum 
are to be processed, the operating 
temperature of “Alum-I-Niel” 978 


should be 135 to 145 F. From various | 
| lab tests and actual operations, it has | 
| been found that 24-ST and 24-S-T3 
| cannot be processed with this solu- 


tion. 


Evaluation of welds made after | 


cleaning in this way have shown that 


welds sheared very uniformly, spots | 


on specimens torn apart were con- 
sistently round, and microscopic ex- 
amination of cross-sectioned welds 
showed excellent fusion. 

N1IELCO LABORATORIES. 





TRY THE LATEST DEVELOPMENT IN 
WELDING AND BRAZING FLUXES 


AMWEL 


“The fast activating flux” 
A complete line of the most 
modern fluxes for— 


$22—Brazing of all steel 

$23—Brazing of alloy and tool steels 

233—Silver brazing of ferrous and non 
ferrous metals 

£34—Silver brazing of high alloy stain 
less steels 

£35—Silver brazing of aluminum bronze 

C22—Brazing of copper, brass and 
bronze 

All—Welding of aluminum and alumi 
num alloys 

A22—Brazing of aluminum and alumi- 
num alloys 

M11—Welding of magnesium and mag- 
nesium alloys 

F11—Welding of cast iron 

€22—Brazing of cast iron 

F23—Brazing of cast iron for high qual 
ity work 

Z11—Welding of zinc die cast 

T11—Welding of stainless steel 


AMWEL—Aluminum cleaner @ mag- 
nesium cleaner @ quick surface 
hardener for mild steel @ spatter- 
proof paste 

The most important characteristic of all 
AMWEL fluxes is to give the highest pos- 
sible diffusion-activation of each specific 
alloy 

COATED ALUMINUM and SILUMIN RODS 
for gas and arc welding. COATED CAST 
IRON RODS for gas welding. 


Free samples and literature gladly 
on request 
AMERICAN WELDING 
ALLOYS CORP. 


124 57th St., Brooklyn 20, N.Y. 
Gedney 9-7616 











vo AND DON'T FORGET THAT 


CHAMPION 


OFFERS A FULL LINE OF 
THE FINEST QUALITY 
WELDING ACCESSORIES, too. 


SEND FOR A COPY OF COMPLETE 
CATALOG / 





THE CHAMPION RIVET CO. 


CLEVELAND, OHIO East Chicago, ind. 








THE WELDING ENGINEER—April, 1952 





LT 
WISCONSIN 
' Ain-Cooled. 
E NGIN | 


be Run on Timken Tapered 


. 
Roller Bearings » 

Ever since the first Wisconsin Air-Cooled Engine was built over 20 years ago 
the crankshaft of every one of these fine engines has been supported by 
Tapered Roller Bearings at BOTH ENDS. Here's why: = 
1. Tapered Roller Bearings take up all End Thrusts and Radial Loads (impossible Single cyl. 
with other types of bearings). You can mount your drive directly on the ex 3 to 9 hp. 
tended crankshaft of any Wisconsin Engine without the need for an extra = 
thrust bearing or outboard bearing. 
2. Tapered Roller Bearings resist wear to a greater extent than other types 
of bearings not only because of the file-hard surfaces of Timken Tapered Bear 
ings but also because these bearings are inherently SELF-CLEANING. Oil enters , ; 
at the smaller end of tapered roller bearings and centrifugal force carries it out ere 
through the large end, thus preventing accumulations of dirt and sludge that 2-cylinder 
is often present in the oil. (Tapered bearings cannot develop shaft-cutting 7 tol3 hp. 
abrasive surfaces. 
3. Tapered Roller Bearings permit flexing of the crankshaft to a much greater 
degree than the longer, rigid plain bearings which cannot stand up under 
flexing conditions, resulting in wearing “bell-mouthed"” or failing completely 
We have yet to hear of a single case of Wisconsin Engine bearing failure 
The use of dependable Tapered Roller Bearings in ALL Wisconsin Engines from the 
smallest to the largest ...3 to 30 hp., single cylinder, 2-cylinder and 4-cylinder 

. . is typical of the engineering diligence devoted to providing the user with Ey 
“Most H.P. Hours of on-the iob service” 15to 30 rt 


a st WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
Sy, = A WISCONSIN 


When a touch on a button moves weldments like these into the correct, most 
convenient position for a downhand pass, you get more arc time, more welding at 
lower cost. C-F power operated Positioners rotate the work in a full circle at any point 
in a range of 135° from the horizontal—giving welders a choice of an infinite number 
of downhand welding positions instantly. 

Every requirement for faster, better positioned welding—constant or variable 
speed table rotation, full 135° tilt, self-locking gearing which holds the table in any 
position, oversize built-in main tilt and rotating bearings, choice of two base styles, 
and many other features—are built into C-F Positioners. 

C-F Positioners are available in Hand or Power operated models, and are made 
in capacities up to 30,000 lbs. and larger. 

Write for the new C-F Positioner Catalog 
CULLEN-FRIESTEDT CO. 
1309 S. Kilbourn Avenue Chicago 23, Illinois 


positioned welds 


>> 
CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. Gd tnean better, more 


economical welds 


f- 


Chest-Mounted Faceshield 
264. IMPROVED vision, no “dead 


air” space and relief from 
binding discomfort are claimed for a 
new chest-mounted faceshield. Greater 
safety is encouraged since workers 
can wear it full time without discom- 
fort. For women, the new mounting 
does away with mussed hair-dos. 

The shield is supported by easily 
adjusted neck and chest straps that 
balance its weight. A soft pliable 
leather pad rests on the chest without 
pressure or binding. 

Angle of the shield is easily ad- 
justed through several pivoted joints. 
The plastic “Chipruf” visor is 8-in. 
long and 0.040-in. thick and can eas- 
ily be switched or replaced because it 
is snap-fastened to the frame. Visors 
come in various sizes and designs. 

MINE SAFETY APPLIANCES Co, 


* * * 


500-Amp Holder 
265 THouGH fully insulated, a new 


electrode holder of 500-amp 
capacity has a weight of only 25 oz. 
Considerable weight saving is permit- 
ted by the “Cadwelded” solid copper 
joint (see arrow) between the weld- 
ing cable and the replaceable copper 
jaw. The holder is named the “Cad- 
hiv Type B. 

A cable gripper at the rear of the 
steel body prevents cable flexing at the 
joint and eliminates the need for in- 
sulation there. The insulators are 
made of new “Plaskon” reinforced 
alkyd. The spring tension on the lever 
is adjustable. 

Erico Propucts, INc. 
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Versatile Welding Clamp 
») TRUNNIONS in the legs of the 
266 new “Saxton” oda clamp 
permit the holding of non-parallel 
surfaces (see above) and also do 
away with twisting and distorting ac- 
tions. The ball-bearing trunnion is 
also claimed to absorb vibration to 
provide a firm grip throughout mill- 
ing, routing and shaping. 

The screw is about horizontal at all 
jaw openings to give freedom of mo- 
tion and operation. 

The “Saxton” clamp comes in 114, 
3, 6, 9 and 12 in. sizes. 

CENTINELA INDUSTRIAL SupPLy Co. 

* * * 

Titanium Brazing Flux 
267 \ sPeCcIAL brazing flux for sil- 

ver brazing of titanium ‘and 
zirconium alloys has been developed 
by Handy & Harman. It comes in %4- 
lb jars labeled, “Special Handy Flux 
for Titanium.” 

Use of low-temperature brazing al- 
loys stich as “Easy-Flo” is said to 
minimize oxygen and nitrogen con- 
tamination of titanium. Embrittlement 
of titanium and zireonium compounds, 
sometimes caused by brazing, may be 
minimized by rapid heating and a 
limited time at brazing temperature, 
says the company. 


Hanpy & HARMAN. 
* * * 


Spot Weld Through Sealer 
2608 An aluminum-colored “weld- 


through” sealer heretofore 
mostly used in gun-welding automo- 
bile parts is now available to other 
industries. Called “EC-1168,” it is ap- 
plied to faying surfaces before spot 
welding to eliminate any sealing op- 
eration afterwards. It doesn’t inter- 
fere with welding. 

A unique feature of the heavy, 
paste-like material is its resistance to 
the heat and pressure of welding with- 
out splattering or burning. 

MINNESOTA MINING AND Mec. Co. 
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Send for new 80 page Guide. 


ane ie ‘PERMALATEM 
GAS and ARC gis 


PERMA-FLUXES 


“Surface fusion using new type 
applications” 


PERMALATEM Welding Alloys have won wide accept 
ance for a variety of purposes. In this handy guide we 
have attempted to combine in as small a form as possible 
for your convenience, a typical list of applications cur 
rently facing the weldor, the welding engineer and top 
management enabling ALL to select quickly the right 
electrode or gas welding rod for a specific job, together 
with a complete list of our current comprehensive line of 
welding alloys for torch and electric are welding 

Reference to this booklet will speedily solve common 
welding engineering problems for both the engineer and 
the weldor. Each alloy is described in detail and nothing, 
therefore, is left to guesswor 
The unvarying high quality and uniform composition 
of PERMALATEM ALLOYS make them consistently 
lependable 

This POCKET SIZE WELDING ENGINEERING 
GUIDE will be helpful to you. Write for your copy 

Contact your welding supply distributor for 
Permalatem Alloys—if he cannot supply you write 
us directly. 


New Pocket Welding Engineering Guide 


Group of RUEMELIN Fume Collectors 
Keeps Shop Clear of Welding Fumes 


This well ventilated welding department is typical of hundreds of similar instal- 
lations. Welding operators appreciate smoke and gas-free atmosphere. Thou- 
sands in service. Many repeat orders. Collecting fumes at the source with local 
exhaust hoods has proven most practical in operation. It is particularly helpful 
in winter months when doors and windows are closed. Write for Bulletin 37-D 
describing all types of Ruemelin Fume Collectors. 


RUEMELIN mec. co. 


MFRS. & ENGRS. © SAND BLAST & DUST COLLECTING EQUIPMENT 
3880 NORTH PALMER STREET © MILWAUKEE 12, WISCONSIN, U. S. A. 














1.1. CASE 
COMPANY 
KNOWS 


Do You? 


Builders of grain-saving thre 
for 110 years, J. I 


has brought 


shing machinery 


Case Company, Inc., 
its Self-Propelled 
vital advantages of long ex- 
perience, tested careful crafts- 
manship. The another important 
mechanical ally for the U. S. farmer. 


together in 
Combines the 
design and 
result 


Quick to utilize the 
duction 


latest 
techniques, J. | 


in proven pro- 
° Case Company 
employs stud welding for rapid, sure fasten- 


ing of many of its sturdy farm machines. 


Have you considered Welding for 
your fastening jobs where speed and strength 
are required ? This advanced method of 
frequently conserves important 

when the work is being per 
And when the job is finished, the 
weld makes a fastener that is 
strong and permanent in a manner that no 
other type of 
more information, write for 
KSM PRODUCTS, IN¢ 
VILLE, N. J 


Stud 


fastening 
man-hours 
formed 
resulting 
fastener can duplicate. For 
Bulletin 1004, 
MERCH ANT- 














a 


Pulsation Welding Circuit 





2,585,772. Anprew D. Has ey, Bask- 
ing Ridge, and Frank H. Hipparp, 
Mountain Lakes, N. J. Assigned to 
Bell Telephone Laboratories, Inc. 
Filed June 18, 1949. Granted Feb. 12. 


1952. 


A newly patented resistance spot 
welding method can be used to join 
small metal parts. The method utilizes 
the drop in resistance in the weld to 
prevent burning of the metal. The 
workpiece is subjected to a continu- 
ous welding pressure and a number 
of pulses of welding current. Each of 
the current pulses lacks the energy by 
itself to make the weld. The pulses 
last only When the 
weld is made the drop in resistance 
prevents sufficient energy being de- 
livered to the weld to overheat it. 


microsec onds. 


* * * 
Pre-Spot-Weld Cleaning 
Aluminum 


2.585.127 EMMETTE R. HoLman, Pas- 
adena, and Justine L. Maruis, Ran- 
chita, Calif. Assigned to Turco Prod- 
ucts, Inc., Los Angeles. Filed April 
29. 1947. Granted Feb. 12, 1952. 
This composition was developed to 
clean aluminum alloy surfaces before 
spot welding. It consists of an aque- 
ous solution of about 5 to 50% by 
volume of a non-halogen inorganic 
acid and about 0.25 to 20° by 
weight of another substance which is 
dissociated in such solution into a 


Offers Some Aids to 
Profitable Welding... 


% ALUMINUM SOLDER 

Special solder for aluminum—drawn or cast 
—lynite castings, and die-cast metals. Can 
be used with soldering iron or under direct 
flame—self fluxing. 


% HARD SOLDER 

Withstands high temperatures, heavy wear, 
expansion, and contraction—can be flowed 
in at 620° F. Use with any kind of heat. 


% NO. 10 BRAZING FLUX 

Contains Bronze Spelter—specially prepared 
for brazing Malleable and Cast Iron, Steel, 
Brass, Bronze, and Copper. Uses lower heat 
—less expansion and preheating—removes 
oxides—flows freely. Leaves no glazed sur- 
face—easily machined and finished. 


Every METAL BOND Product mentioned here 
as well as those described in our catalog 
will help you make more money on every 
welding iob Used by successful welders for 
@ great many years... 
results. 


permanent good 


@ Send for our pocket-size catalog for 
information on welding, brazing, and 
soldering and descriptions of money- 
saving METAL BOND Products. 


METAL BOND MFG. CO. 


3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 








‘Red Head' 
WELDING CLAMPS 


Designed 
for 
Welding 


a7 


No Threads 
To 
Damage 


Case Hardened threads are 


pyrophosphate radical and another » always protected from weld 
ion spatter and never exposed to damage 
‘ in open or closed position. 





* F * 





Soldering Flux The clamp body is cut from 
* solid plate, thereby insuring ex- 

treme rigidity and giving great re- 

sistance to bending or twisting. 


2.581.820. BENJAMIN M. STRIGHT. 
Rochester. N. Y. Assigned to General 
Railway Signal Co., Rochester, N. Y. 
j This essentially non-corrosive sol- 
(lering’ flux for metals consists of a 
liquid vehicle of water and alcohol 
hat includes less than one per cent by 
weight of a wetting agent. Lactic acid 
and urea in the liquid act as fluxing 
| Jjoints and constitute by weight a mi- 
| nor proportion of the total flux. 


Heat treated chrome molybde- 
» num alloy handle offers great 
resistance to bending. 


23 stock sizes 
Cuicaco Boicer Company 


1969 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 
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Inert-Gas Spot Welding —| ACCURATE PRECISION WELDING 


2,983,605. FRANK J. Pivia, West | 

Orange, N. J. Assigned by mesne as- | MADE EASY 

signments to Union Carbide and Car- eee ci 
bon Corp. Filed July 9, 1949. Granted | or” P> 


aiiner" 


Jan 29, 1952 


1. PERMANENT ACCURA- 
CY OF FLAME. Assured by T 
spring tension control valves. 


2. Armored attachment gas- 


ket between mixer and torch —}+ 


handle. Minimizes wear. 


3. PRECISE GAS MIXTURE. + 
No need to change mixture to 
fit tip size. 


4.LIGHT WEIGHT alloy + 
handle. Weight reduced. Less 
fatigue, longer production 
a periods. 
Patent rights have been granted 
for a gas-blanketed-arc method of 
‘ion doo welds. The mehed it. RUGGED « LIGHT « EASY TO USE 
cludes bringing a gas confining nozzle 
y to ne ™ fece ¢ ‘ > Here's the perfect double duty torch wherever sheet metal is welded. 
up toa m tal w rkpiece o that the Uses either oxygen, acetylene, or oxygen and hydrogen. eugene for 
nozzle ring touches it and surrounds automobile body sho refrigeration servicemen, electric manufacturers, 
. : ‘ and other sheet aa welders. 
the spot to be welded. Simultaneously, 


ihn Ask your dealer to show you the AVIATOR-JET Cutting Attachment too! 
a non-consumable electrode inside , Cuts up to one inch. 


and concentric with the nozzle is di- 

rected toward the spot to be welded. 

The electrode is positioned with its 

tip spaced from the spot and spaced 

back from the nozzle rim. Pressure | 3411 PINE BLVD. ST. LOUIS 3, MO. 
is exerted on the nozzle to cause a $$$ —$____—_—__—_—_ 
ring of pressure contact between the 

nozzle and the work. A layer of non- 

oxidizing gas is maintained above the 

nozzle rim, below the electrode tip 

and extending over the spot. An are 

is struck between the electrode tip and 

the spot through the inert gas. This 

arc is maintained until the spot is 

heated to fusion temperature and 

molten parts of the work flow to- 

gether. 





Gas-Shielded Soldering 
2.585.819. Eart K. Moore, Man- 
chester. and ALDEN P. Epson, Hart- 
ford, Conn. Assigned to United Air- 
craft Corp., East Hartford, Conn. 
Filed June 22, 1946. Granted Feb. 
12, 1952. 

This metal-joining process utilizes 
solder and an inert gas to make bonds 


of consistent quality. The process in-_| i, KING GEORGE WORE A WELDED CHAPEAU! 


volves maintaining a stable gaseous 


atmosphere that is substantially inert LD ee ee 
at soldering temperatures. The active Fi down from generation to generation. What makes a welding elec- 
component of the gas atmosphere is trode valuable . . . the material and method in which it's made, 
hydrogen fluoride. The metal parts isn’t that correct . .. TIPALOY Resistance Welding Electrodes are 
made of the finest materials, with the utmost care . . . so that modern 
industry may have a welding tip that will give service beyond 
expectations under heavy production stresses . . . YOU owe it to 
tures. When clean, the metals are your firm to investigate TIPALOY Resistance Welding Electrodes. 
bonded by the solder. Tippy Seys: . . . Toke 
a tip, try TIPALOY! 


and solder are cleaned by subjecting 
them to the gas at soldering tempera- 


Write today for test samples and “the story of 
STRAIGHT LINE conductivity !” 


* 


To obtain ities information | , wey 1435 EAST MILWAUKEE 
on any advertised products, use the | j op inc. DETROIT 11, MICHIGAN 
ecards on pages 17-18. : 


Branches in 
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Flame Cutting Machine 


2.583.002. GLenway Maxon, Jr., 
*=xk* *k & Milwaukee, Wis. Filed April 28, 1947. 
h ' | Granted Jan. 22, 1952. 
. rt 


KEEN-ARC TE 


Designed to car- 

ry the high cur- 

rents necessary 

for intense heat, 

BBB Keen-Arc 

Carbons _produce This patent covers a machine for 
a fine-grained weld flame cutting gears from steel plate. 
of high tensile It includes a spindle rotatable on a 
strength. They give fixed axis and adapted to have the 
a smooth, steady gear blank fastened to it for rotation. 
‘*flowing’’ flame 


- oe A cutting torch is mounted so that 
which does not wander and which is concentrated at the desired + will pa a coward endl from 
focal point. Flame temperature is easily and accurately adjusted the spindle and in position to cut 
by merely changing the ampere input, and heavy copper coat- 


— ga through a blank mounted on the 
ing permits gripping at extreme ends—eliminates frequent and spindle. Drive means are provided 
periodic resetting. 


for moving a reciprocating carriage 
A COMPLETE LINE OF CARBON WELDING SUPPLIES includ. _|_ between defined limits. These include 
ing carbon and graphite electrodes, carbon rods and plates, weld- | a_ power-driven cam and an adjust- 
ing paste, etc. able proportioning mechanism con- 
Write Pm — — = —— — re 
ru 4 cam for transtating rotation of the 
BECKER BROTHERS CARBON CO. cam into reciprocating of the car- 
= riage. The effect of the cam on the 
eee carriage can be adjusted so that with 
the same cam, teeth of different sizes 
| but having the same proportions can 
be cut. A synchronizer connects two 
separate driving mechanisms to so re- 
late the speeds of rotation of the 
spindle and the cam that for each 
cycle of carriage reciprocation the 
blank is rotated an arcuate distance 
equal to the circular pitch of the gear 

to be cut. 





3450 South 52nd Ave Cicero 50, Illinois 








* . . 
TRADE MARK 


LL g 


- Lj 2,582,963. Joun F. Cacuat, Cleve- 
Hard-Surfacing | land. Assigned to The Ohio Crank- 


shaft Co., Cleveland. Filed May 7, 
WELDING ELECTRODES 1949. Granted on. 22, 1952. 


Last Longer than More Expensive Brands 


Induction Seam Welding 


A single pass of SEACO allows parts to work- 
harden and last longer. 


SEACO Hard-Surfacing Welding Electrodes 
resist impact and abrasion. 


ORDER SEACO Repairs made with MANGANAL and pro- 
TODAY tected by SEACO often outlast new parts. 


Write TODAY SEACO gives more for the money—5% coat- | ) 


FREE Liter inga—95% metal. 
ere on SEACO! i 


5 ‘ ' Lah 

Nearest | Try @ 50 Ib. box of SEACO. If it doesn’t do every- | eae) =%; 

Distributor °F thing we say .. . return the unused portion to us_ | 

Reques hen ine inediiates cated. | A newly seine seam-welding 
| machine continuously welds the op- 


: SOLE PRODUCERS posed edges of a C-shaped metal 
A) T U LZ = S | C 4 L £ S C 0 I2N J Railroad Av strip. A high frequency induction 
a ; ; 


Newark 5 NJ heater raises the edges of the strips to 





1 
1 ¢ AeA 


t 
f 7, b 
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PIERCE 


LONG RANGE 


UNIVERSAL GOVERNOR 


fits 9 out of 10 | gives accurate 
industrial “variable speed” 
gasoline engines or “constant 
... ideal for speed” engine 
atan del control between 
engine-driven | 4290 and 2600 
welders. RPM. 


a 
See your welding 
supplies dealer (ae 


or write to: AVAILABLE 
THE PIERCE GOVERNOR CO., INC. 


1607 Ohio Ave., Box 1000, Anderson, Indiana 
World's Most Experienced Governor Manufacturer 














HITCH on to these 


) Sell-on-sight Bull Dog Hitches 
... the ball and socket coupler 
that can't let go. Heavy drop 
forge steel construction for 
trailers up to 2500 pounds. 
Shank diameter—1%". Fits 
paid in advance) 1%" pipe tongue. 


AXLE ASSEMBLIES 


for quicker soles! Farm- 
proved strength. Best 
built for farm implements, $65.29 Less Tires 
wagons—trailers of every °-0-8- Factory 

kind. Includes everything except tires. Either 


15" or 16" wheels. 
Model 1 


JACK —sotisfied customers 
bring in others. Bull Dog Jacks 
make easy, one-man job of 

Only $15.75 Post 
Paid (when paid 
in advance) 


9 q 


Model 1UCO 


parking or hitching trailers— 
implements. All steel. 
ball-bearing 
"Can't lose” 
Complete with brack- 
ets, ready to install. 


farm 
Heavy duty, 
swivel action 


crank. 


Write today for descriptive folders and 
price sheets. Substantial, worth-while 
discounts to established shops. 


Hammer Blow Tool Company 


Wausau 19 D, Wisconsin 





welding temperature. A number of | 
members next to the exit side of the | 
inductor press the heated edges into 
welding engagement. The members 
are adjustably supported in a direc- 
tion generally transverse to the line of 
movement of the strip. The improve- 
ment here is a piston and cylinder 
arrangement for moving the members 
into pressure engagement with the 
strip. A source of hydraulic pressure 
is supplied to the piston-cylinder ar- 
rangement. 
* * 

Induction Butt Welding 
2,583, 362. WittiaM C. Dunn, Cleve- 
land. Assigned to The Ohio Crank- 
shaft Co., Cleveland. Filed Oct. 22, 
1949. Granted Jan. 22, 1952. 


This patent covers an apparatus for | 


induction butt welding metal work- 
pieces. Means are provided for hold- 





ing the workpieces with their welding | 
surfaces in confronted spaced rela- | 
tion. A housing encloses the adjacent 


end parts of the workpieces. An in- 


duction coil support is slidably | 


| mounted in the wall of the housing. 
An induction coil carried by the | 


support is within the housing and 
is movable into and out of the space 
between the welding surfaces of the 
workpieces. When the coil is in the 
welding space and energized by a high 
frequency alternating current it in- 
ductively heats the two surfaces to 
welding temperature. The housing is 
so constructed and arranged that the 
induction coil may be moved from 





between the heated surfaces. The heat- | 
ed surfaces are then pushed together. | 


* * + 


Cutting High Chrome Steel 
2,583,008. CorNELIUS J. SULLIVAN, 
Somerville, and Haroip R. Fisuer, 
Metuchen, N. J. Assigned to Air Re- 


duction Co., Inc. Filed June 10, 1948. | 


Granted Jan. 22, 1952. 


Patent rights have been granted to 
this method of flame cutting alloy steel 


containing enough chromium to ren- 
der ordinary flame cutting cery diffi- 


cult. A stream of oxygen is projected | 


against the alloy steel when it is at 
kindling temperature. Contained in the 
oxygen stream is a powder flux con- 
sisting essentially of at least one of 
the following groups, of substances: 
barium peroxide, sodium peroxide, 
sodium chlorate, sodium perchlorate, 
potassium peroxide and potassium 
permanganate. 
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JOINING EFFICIENCY —~\ 


This portrait of KWIKFLUX AT WORK portrays an un- 
excelled achievement in hard soldering and brazing of 
ferrous and non-ferrous metals. KWIKFLUX, the quick- 
est acting hard soldering flux, sets a new standard of 
safety, efficiency and economy. Used by America’s 
leading industrial plants and acclaimed as the world’s 
finest flux. Works perfectly with both low and high 
melting point hard solders and all types of heat appli- 
cations . . . direct, indirect and induction heating. 
Bring your metal joining operations up to date with... 


*TM. Reg 
Pat. Nos 
2,174,551 
2,196,853 
2,452,995 





The World's Finest 


HARD SOLDERING and BRAZING FLUX 


Only KWIKFLUX Has These EXCLUSIVE Features: 
‘sw a Wetting Action speeds work, eliminates 


lumping or pitting of solder. Cleans, protects 
and flows into tightest fitting joints. 


Miracle Flowing Speed—Dependable KWIKFLUX 
resists evaporation, flows faster, works cleaner 
and eliminates skip spots. Melts at 780°F and 
remains stable up to 1800°F and higher 


Double Penetration Power patented phosphate 
formula gives KWIKFLUX better bite action and 
deeper penetration. 


Objectionable Fumes are Fixed and neutral 
thereby increasing production efficiency. 


KWIKFLUX contains on Anti-Crystallant which 
prevents crystallization in storage. 


MEETS ALL RIGID GOVERNMENT SPECIFICATIONS: 
U. S. Army #4-1121 * Air Corps #11316A * U S 
Navy #51F4A + AXS 500-OLD 4-1121 + AMS #3410C 


Yours for the Asking! 

Try KWIKFLUX, without cost or obii- 
gation, and discover a new force of 
Production efficiency and econom 
Just fill in coupon state how used 
and we will send you a FREE sample 
jar of KWIKFLUX with complete in- 
Structions. Mail coupon today! 


SPECIAL CHEMICALS CORP. 
on 30 IRVING PLACE, NEW YORK 3, WN. ¥. 
| SPECIAL CHEMICALS CORP. 

j 30 Irving Place, New York 3, W. Y. 


Please send FREE trial jar of KWIKFLUX with complete 
instructions 


Dept. WE-1 


Type of work 
Type of brazing alloy 


Type of heat application 


. Zone........ State 














To restore 
original strength 


WeLo IC! 





A good weld 
depends on the 
right electrode 


Breakdowns of heavy equip- 

ment call for quick repairs 

full restoration of strength. If 

the trouble is worn or broken 

metal, the answer 1s welding 
. with the right electrode. 


Marquette manufactures all 
types and sizes of electrodes 
and gas rods. For restoring 
worn or broken power-shovel 
dipper teeth (above), use 
Marquette No. 250 Mang-Rod. 
For the right rod for any weld- 
ing job, see your Marquette 
distributor or supplier. 


MaAggueTre 


Nelding & Automotive Service 
Equipment \~ 


MARQUETTE MANUFACTURING CO, INC. 


307 E.H pin Avenue «+ Mi lis 14,M 


| ture of diborane 
| atmosphere to the weld area. 
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Spot Welder Control 


2,574,939. Harris I. STANBACK, Mil- 
waukee and Ernest G. ANGER. Wau- 
watosa, Wis. Assigned to Square D 
Co., Detroit. Filed March 8. 1949. 
Granted Nov. 13, 1951. 


\ newly patented welder control 
system for spot welders has a pair of 
electric discharge tubes for 
ling the passage of current to a weld- 
ing load, a capacitor, 
charging them and 


means for 
an electric valve. 


The capacitor is connected to the con- | 


trol grid of the electric valve. A valve 
solenoid is energized to apply pres- 
sure to the welding electrodes. Dis- 
connecting the from the 
charging means “squeeze 
time” period. A variable resistor 
bridges the capacitor to effect an ad- 
justable discharge time for the capaci- 
tor to determine the “squeeze time” 
period. Another capacitor is charged 
with one polarity from a voltage sup- 
ply. The voltages of the 


capacitor 
starts the 


second ca- 


| pacitor and the second voltage supply 
are also impressed upon the control 


erid circuit of the electric valve. In- 
cluded pressure switch respon- 
sive to electrode Means are 
provided for discharging the last men- 
tioned capacitor upon closure of the 
pressure switch to permit the “squeeze 
time” timing device to control the con- 
duction of the electric valve. The volt- 
age on the grid of the valve is always 
sufficiently negative to prevent con- 
duction until after the closure of the 
pressure switch. Adjustable timing 
means control the number of conduct- 
ing periods of the electric discharge 
tubes, thereby determining the 
time” period. 


is a 


pressure. 


“weld 


Welding Method 
2,582,268. ANTHONY J. NeRAD, Alp- 
an N. Y. Assigned to General Elec- 
tric Co. Filed Nov. 30, 1948. Granted 
ntl 15, 1952 

This patented method of welding 
includes a simultaneous provision of 
a flux layer over the weld area. This 
is done by applying a burning mix- 
and an oxygenous 


control. | 
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SPECIAL GLOVE 
DEVELOPMENT BY 


RACINE 


THREE STYLES 


@ 380 Horsehide 
@ 384 Pearl Carpincho (wildpig) 
@ 386 Cowhide 
Chrome tanned Heat Resistant Split Leather— 
Heat Breaker Back Lining—LARGE size— 
. One piece back. 
- One piece palm. 
Thumb seam protected by wide leather strap. 
. All vulnerable seams welted. 
Palm side of thumb is protected by extra 
leather overlay. 


e Send for booklet on these and other 
GARDSMEN Protective Equipment. 


RACINE GLOVE COMPANY, INC. 


RIO, WISCONSIN 
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Stud Welding 
2,584,491. Tep NELson, San Leandro, 
Calif. Assigned to Gregory Industries, 
Inc. I iled Dec. «i 194A. Granted 
Feb. 5, 1952. 


4 


Gj 


4 


rhis patent refers to a fusible elec- 
irode called a stud with a quantity of 
welding flux arranged at one end of 
it. The stud has a ring-shaped groove 
to the fluxed end. This 
groove divides the electrode into a 
fusible head and a chuck-receiving 
body. 


idjacent 


* ~ * 


Head Shield and Helmet 
2.578.171. Ropert A. Bus, Pitts- 
Assigned to Mine Safety Ap- 
pliances Co., Pittsburgh. Filed Aug. 
30. 1950. Granted Dec. 11, 1951. 

\ newly patented weldor’s helmet 
and head shield utilizes a pair of 
blocks secured to opposite sides of the 
crown of the head shield. Each block 
has a hole drilled through it in a di- 
rection lengthwise of the head shield. 
\ pair of brackets are pivotally con- 
nected to opposite rear marginal parts 
of the welding helmet. A pair of fas- 
tening studs are secured to the brack- 
ets and project rearwardly relative to 
the welding helmet. The studs are re- 
movably inserted in the block open- 
ings to detachably connect the weld- 
ors helmet from the head shield. 


burgh. 








* a 
Cutting Torch Guide 
2.578.132. Joun Roy Garrett, Au- | 
rora, Ill. Filed Aug. 19, 1948. Granted | 
Dec. 11, 1951. 

Basis for this patent is a cutting 
torch guide that is flat and elongated. 
The outer side of the guide is up- 
wardly offset in relation to the other 
side. Spaced frames on the outside | 
of the upwardly offset part carry 
downwardly extending magnets. The 
magnets engage an attracting surface. 
The upwardly offset side of the guide | 
member is disposed in longitudinal | 
channels in the inner sides of the | 
frames. Means are provided for de- 
tachably holding the upwardly offset 
parts of the guide member in the 
channels of the frames. Surface piere- 
ing members the 
frames 


are carried by 


* * * 


To obtain information 
on any advertised products, use the 


cards on pages 17-18. 


additional 
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WELD CLEANING HAMMER .\ 


\\og 


i) 


‘ 
‘7 
‘ 


HAS 5 CONTOUR FORMING HEADS 


Patented FREE-FLOATING HEAD design delivers FIVE clean- 
ing blows with each swing. 


CUTS TIME—Cleans FIVE times faster 
CUTS COST—Last FIVE times longer 


THAN SINGLE HEADED HAMMERS 


Illustrated Model No. MP-2-M $2.40 each—quantity prices 10% to 20% less. 
Wood Handle and Brush equipped Models also available—Write for Booklet Form MP-4. 


Mya. by 
BERNARD WELDING EQUIPMENT CO. 


10232 AVENUE N, CHICAGO 17, ILLINOIS 





LOSING 
MONEY! 


@ Square “Fuse-Well” No. 11 
(Cast Iron Gas Welding Rod 

@ Square “Fuse-Well” No. 14 
(Moly Hi-Strength Rod) 

@ Square “Fuse-Well” No. 16 
(Hard-Surfacing Rod) 

@ Round “Fuse-Well” No. 19 
(Hard-Surfacing Electrode) 


© Round “Fuse-Well” No. 22 


(Machineable Coated Electrode) 


Use the ANZICK 
SLIP-ON 


SOLDERING TIP 


% ELIMINATES TANK OXYGEN 
me ELIMINATES BUCKLING © WARPING 
*& USES HALF THE ACETYLENE 
*& FITS ANY WELDING TORCH 


The Anzick Slip-On Soldering Tip assures perfect 

Sold Thru Leading Distributors soldering in half the usual time. Profitable soldering 

; . at half the usual cost. Used in Body Shops every 
os * 2:82 8 6 6's #6 4.6 7 j where. Write for Literature! 


Fuse-Well 
CAST ALUMINUM 
WELDING RODS 


Flux-Well” 
WELDING 
FLUXES 





THE CHICAGO HARDWARE FOUNDRY CO. : SS 
DEPENDABLE SINCE 1897” 
2500 W. COMMONWEALTH AVE, NORTH CHICAGO. ILL 
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SPEED CLAMPS 


ASL SERIES 
SAVE MINUTES ON EVERY 
CLAMPING OPERATION! 
Grand Speed Clamps are 
quick setting and instant 
releasing—just push down 
the screw and tighten 
with a turn on the vise- 
type handle. Trigger re- 
leases work instantly. 
Grand Speed Clamps have extra deep throats— 
are ruggedly built of NACO No. 6 Steel~— 
spatter proofed. 


4 Sizes: 2” to 8” Opening 


Famous G*“"D "C” Clamps 


Alloy Steel (Stronger than forged) Spatter-Proofed 

Screws, Deep Throat ~ Replaceable Swivels 

LIGHT SERVICE MEDIUM SERVICE HEAVY SERVICE 
SERIES SERIES SERIES 


1 \ 


ASM SERIES 
7 sizes B Sizes 
4°10 18° %"TO 12%" 
Ask Your Supplier 
Gren SPECIALTIES CO. 


3101 W. GRAND AVE., CHICAGO 22 


i SERIES 


8 SIZES 
2°10 12° 


ASH SERIES 








BUY 
SELL 
USE 


SHAWINIGAN 
CARBIDE 


SHAWINIGAN 
PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK 1, N. Y. 








Flexible Spindle on Grinder 
2,582,873. GiLBertT B. Larson, Gen- 


Ill. Assigned to Independent Pneu- 
matic Tool Co., Chicago. Filed April 
28, 1947. Granted Jan. 15, 1952. 


| 


Subject of this patent is a flexible, 


power tools. Each of the spindle sec- 


ranged in overlapping but spaced re- 
lation with their flat faces opposed to 
each other. A pad of compressible re- 


in engagement with the opposed faces 
of the half-cylinder parts. The pad is 


from one spindle section to the other 
while permitting limited relative rota- 
tion between them. The pad also ab- 
sorbs operational vibrations of the 
tool member. Sleeves are disposed 
concentrically around the half-cylin- 
der parts for retaining them in as- 
sembled overlapping relation. At least 
one of the half-cylindrical parts has 
a recess in it. A rigid non-resilient 
locking element extends across the 
half-cylinder parts and coacts with the 
recess and the other such parts for 
preventing relative axial movement. 
* o * 
Flame-Cutting Alloy Steel 

2,583,045. Haroxp R. FisHer, Metu- 
chen, N. J. Assigned to Air Reduction 
Co., Inc. Filed April 2, 1951. Granted 
| Jan. 22, 1952. 

Newly patented flame-cutting meth- 
od for alloy steel containing chromi- 
um comprises projecting a stream of 
| cutting oxygen against the steel sur- 
| face while the metal is at kindling 
temperature. A powdered flux is in- 
troduced into the cutting oxygen to 
overcome the effects of chromium in 
the steel. The flux consists of at least 
one material selected from this group: 
sodium sulphite, sodium sulphate, so- 
dium bisulphate and sodium thiosul- 
phate. 











eva, and James A. Peruam, Aurora, | 


multipart, rotary spindle for portable | 
tions has an axially extending and | 


substantially half-cylindrical portion. | 
These half-cylindrical parts are ar- | 


silient material is placed between and | 


W-AL-CO RODS 


for Welding of ALUMINUM 
ELECTRIC AND GAS 
WELDING 
Drawn Wire 


TYPES 2S, 43 and 52 
Brazing 718 


Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St. Newark 2, N. J. 





adapted to transmit driving torque | 








—WHERE TO BUY— 


+ wees 
aS °, 
s G 


ee allen 
UXES “A LEN) 
SODERING \S=" / 
BRAZING & WELDING 
aiiance Inc > 


6714 BRYN MAWR AVE. 


Chicage 31, il 





for Welding Zinc Base Metals and 
Brazing Aluminum 


ALADDIN ROD & FLUX MFG. CO. 


GRAND RAPIDS, MICHIGAN 














—SEARCHLIGHT SECTION— 
POSITION VACANT 
DISTRICT MANAGER Wanted by lead- 
ing manufacturer of alloy are welding 
electrodes, to supervise Mid-Western ter- 
ritory, Primary duties working with 
established distributors, establishing new 
distribution. Broad experience with vari- 
ous types of electrodes a must. Attrac- 
tive financial proposition. For personal 
interview, write P-3694, Welding Engi- 
neer. Our employees know of this adver- 

tisement 
SELLING OPPORTUNITY 
SALES REPRESENTATION Wanted— 
Salesmen calling on welding supply 
houses wanted to introduce new line 
Good opportunity. Write George M. Acker 
Co., 3833 Wilshire Blvd., Los Angeles 5, 
Calif 
BUSINESS OPPORTUNITY 
Steel Fabrication and Welding Shop 
near San Bernardino—modern building 
and equipment Plenty of business 
Good opportunity in growing area. Nice 
2 bedroom home included. Call or write: 
James R. Gebbie, 328 East Highway 99, 
Loma Linda, California. 
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SEARCHLIGHT SECTION 





ASSISTANT WELDING 
RESEARCH ENGINEER 


Recent graduate, metallurgical or electrical 
engineer with welding training. Research and 
development in welding processes, design and 
application of mild steel, low-alioy steel, alu 
minum and stainless steel. Transition tem- 
perature studies. Applicant must be re 

surceful. Good opportunities for promotion 


PULLMAN STANDARD CAR 
MANUFACTURING COMPANY 
Research and Development Department 


1414 Fields Street 
Hammond, Indiana 


Hard-Facing Specialty Salesman Wanted 


Lifetime opportunity to obtain a position with a future with one of the lead- 
ing welding material manufacturers introducing a new line of hard-facing 
oe yer Applicants must have thorough experience in selling and servicing 

ard-facing products and proven successful sales background. Positions open 
in East, Midwest, West and South. Incentive commission and guarantee. 


Submit full resume to 


SW 3560 WELDING ENGINEER 
330 West 42nd St., New York 36, N. Y. 


’ 








WELDING RESEARCH 
OPPORTUNITIES 


Expanding research program is creating a 
variety of attractive openings for young men 
nterested in and capable of engaging in re- 
search in welding metallurgy. Unusual’ op- 
portunities for professional growth, advanced 
training, expression of individual initiative, 
and other opportunities limited only by capa- 
bilities of successful applicants. If you are 
nterested in doing welding research, it will 
pay you to investigate these attractive open- 
ings. Applications acknowledged promptly and 

andied confidentially. Please address replies 

ectly t 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue, Columbus 1, Ohio 








WANTED 


DISTRICT MANAGER 
With experience in welding high 
alloy metals and some sales experi- 
ence. Free to travel, and of sane 
habits. Good salary, expense allow- 
ance and bonus to right man. Write 
complete details of past experi- 
ences. All replies confidential. 


P3548 Welding Engineer 
520 N. Michigan Ave., Chicago 11, Ill. 


WESTINGHOUSE IGNITRON WELDING TIMERS 


Spot and Seam Welding Sequence 
with Dual Heat and Time Control 
Type SP-9C. 


FOR 220-440-550 VOLT 60 CYCLE SERVICE 


COMPLETE WITH IGNITRON TUBE CON- 
TACTOR WITH SEQUENCE PANEL AND 
GENERAL ELECTRIC AMPERE SQUARED SEC- 
OND RECORDER for measuring and recording 
on tape variation in the current and time during 
spot weld. Cat. 801-4439-Gi 0.5 Ampere 
Squared Seconds 
peres 5/1. 


Used for Spot and Seam Welding. 
For precision synchronous con- 

















trol in resistance welding. 
Controls time and current. 


Indispensable for welding stain- 


less steel. 


LURIA BROTHERS & COMPANY, INC. 


Lincoln Liberty Building 


TELEPHONE: Rittenhouse 6-7455 


100% approximate Am- 


Costs Government Over 
$1,600.00 each. 
$250.00 


As is each 
LESS TUBES 


F. O. B. 
Phila., Pa. 


Philadelphia 5, Penna. 
Att. Arnold Landesberg 














WANTED TO PURCHASE 
ich = used KVA spot welder 
Medium Size Angle Bender 
Notcher, ditto Shear 
NATIONAL WELDING SUPPLY CO. 
457 St. Micheal St., Mobile, Ala. 


SCIAKY SEAM WELDERS 


Two Type-PMM2TI3 3-Phase, 
120 KVA, 440 volts, 60 cycles. 
Top condition. Designed primarily 
for welding stainless steel or alu- 
minum. Complete specifications 
on request. Priced for quick sale. 


W. R. AMES COMPANY 
150 Hooper Street 
San Francisco 7, California 











COPPER LUGS FOR CABLE 


4000 Cable Hole 3/4 Lug Hole 9/16 
7500 Cable Hole 11/16 Lug Hole 1/2 


SAMPLES ON REQUEST 


CORP BROTHERS 
1 Brook Street, Providence 3, R. |. 


WELDING HOSE 
Oxygen, acetylene, or air hose, 25° length, 44" 
1. D. with couplings—$2.50 per length. 
Parcel Post Prepaid. Rated firms: net 10 days. 
Others: Cash with order or C.O.D. 

Satisfaction guaranteed. 

Other types of hose, prices on request 
Sexon Rubber 


438 Larimer St. d 4, Colo. 


STAINLESS STEEL ELECTRODES 


Page 
Arcos 
Airco 
Page 
Arcos 
McKay 
Alloyrod 
Page 
Arcos 
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1,000,060 Ibs. Surplus Mild Steel 
Electrodes 


WRITE OR WIRE FOR PRICES 


INDUSTRIAL AIR PRODUCTS CO. 
3200 N. W. Yeon Avenue 
Portiand 10, Oregon 
Ca 9231 














OXYGEN AND ACETYLENE 
CYLINDERS 
Reconditioned and Tested 
Available for immediate delivery 
Write for details 
—— AIR PRODUCTS CO 


3200 N. W. Yeon Ave. _— Portiand 10, Ore. 











IN 100-LB. LOTS, F.0.B. SCRANTON 
SALE OF SURPLUS ELECTRODES 

Ampco-Trode, 3/16” 10 Alum. BR 
Arcos, Ya” Chromang 19/9 MN 

Type, 307 Stainless 60c-Ib 
Murex, 5/32” 18/8 MO Stainless... ......80c-ib 

Scranton Welding Supply Compan 
1301 Wyoming Avenue Ronny — 








OXWELD CM-i5s, Nat. 5s, Harris K's, Gaso S-24 

AIRCO Onxy-graph, Camographs, Radiagraphs 

SEAM WELDER, Progressive |SOKVA, New 

SPOT WELDER, National, 40 KVA for Brass and 
Stainless 

BRONZE, STAINLESS, AMPCOTRODES 

NO. 12 LENSES, ELECTRODE HOLDERS 


RALL SUPPLY CO. 6 E. 39th St., NYC 17 
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SPATTER CHATTER 











r) 


{ 
yw 


as 
((\ 
x 


\\ 
4 
S 


\\ ws 74as 
(2 
WETS 


™ 








“You ain't seen Hy) sau 








° ‘til you've seen the new 
* camollelx 
ELECTRODE 
HOLDER 


You can stop looking for a 
better Electrode Holder! The 
new Cam-Lok Welding Electrode 
Holders have everything the 
welder wants 

One Hand Operation @ No ‘Rod Bending’ 
Fewer Parts © Current Runs Up Both Jows 
Makes ‘‘Hard-to-Get Spots'’ Accessible 
No Coil Springs © Wider Jaw Gripping Areo 
Lever in Line with Jows @ Spatter Guard 
Mechanism Completely Enclosed 
Fully Insulated @ Interchangeable Jows 
Parallel Jaws—Equal Gripping Pressure 
Better Conductivity @ Easy Maintenance 
You've never seen a more simple, trouble-free Holder 
Greatly improved over conventional holders, proved 
easier to use, assuring faster welding with less 
fatigue. Write for complete details 


Pe 


New FREE Catalog 
WRITE TODAY 


eeimnolea|kk 
DIVISION OF EMPIRE PRODUCTS INC, 


P.O. Box 98-R, Cincinnati 36, Ohio 
*  e« e @ . . 
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Advertisers In This Issue 








This advertisers’ index is 


included as a convenience 


and is in no way part of the advertising contract. 

Although every care has been taken to index accu- 

rately, some errors may have occurred and no allow- 
ance will be made for them. 


A 


Adams aoe Company 
talk mp Co. 
Air Reduction Sales Co. 
Hope Rod & Flux Mfg 
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with TWECO Connections 


IF IT’S HOT 
YOUR PROFITS 
ARE LEAKING AWAY 





TWECO 
GROUND CLAMPS 


A BETTER GROUND CONNECTION 
FOR MAXIMUM WELDING 
EFFICIENCY 


EASY ON — EASY OFF 


They bite like a bulldog 


Three sizes for a complete range of manual weld- Heat is undesirable in a welding circuit except at 
ing needs; high copper alloy construction with the point of weld metal deposit. Serious loss of arc 
welded jaw shunts for maximum conductivity and time can frequently be traced to a poor ground. 
efficiency. Positive grounding; strong jaw grip; Switch to TWECO ground clamps and get more 
easy to install bolt and clamp cable connector. profitable man-hours in your welding shop. 
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Model Amp. Capacity Cable Capacity Price Write for 
: Midget 125 Ampere No. 6, 4, 2 Quantity prices. 
Write for Twecolog Jr. 300 Ampere 4, 2, 1, 1/0 r They save you 
t8 giving data and Sr. 500 Ampere 1/0 thru 4/0 ; 10 to 27% 


prices on the com- 
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Ask A. O. Smith, world’s leading user of welding as a production tool 


Experience proves that neither an A.C. nor D.C, 
welder is a cure-all. Each has advantages on cer- 
tain welding jobs and neither can do all welding 
jobs best. 


A. O. Smith welding specialists stand ready to 
assist you, without obligation, in determining 
the type of welder best suited to your welding 
needs, best adapted to quality production with 
economy. 


Decades of experience in the production of 


welded products of every description and size... 
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auto frames, transmission pipe, pressure vessels, 
water heaters, penstocks, glass-lined tanks, to 
list a few as well as a complete line of A.C. 
and D.C. welders and electrodes of all types puts 
A. O. Smith in position to give you sound, 
dependable advice. 


Simply write, stating your requirements. With- 
out obligating you in any way, prompt assistance 
will be provided. 
A. O. Smith Corporation 
Welding Products Division, Dept. 1A-152 
Milwaukee 1, Wisconsin 
International Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 


’ AO.Smith 


WELDING PRODUCTS 


Made by Welders... for Welders 





